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THE ROAD TUNNEL 
UNDER THE RIVER MAAS 
AT ROTTERDAM.* 


By J. P. Van Bruccen. 

, Ferre 

Ir the best possible design is to be evolved, | 
for a work even of moderate size, consideration of | 
previous designs in the same field, and of work | 
actually carried out, is very desirable. This is| 


ING. 


_ENGINEER 


each direction of traffic. 


would have been. Pedestrians and cyclists are 
accommodated in a third, separate tunnel, investi- 
gation showing this to be the most economical 
arrangement. This lay-out also permitted this 
third tunnel to be connected with the ground 
surface near to both banks of the river by means 
of escalators, which were very convenient for the 
type of traffic concerned. 

From a study of the hourly, daily and weekly | 


This arrangement was navigation authorities, the bed of the river at this 
| much cheaper to build than a single four-lane tunnel | point was fixed at 11-85 m. below the Rotterdam 


Ior 





datum, this giving a river depth of rather more than 
11-5 m. at normal low water. Allowing for the 


| possibility of a certain amount of silting, the useful 


navigable depth at normal low water will be about 
11 m. A longitudinal section of one of the vehicle 
tunnels, showing its position in reference to the 
river, is given in Fig. 2, a similar section for the 


| pedestrian and cyclist tunnel being given in Fig. 3. 


In settling the site of the tunnel, consideration 


more particularly true when a constructional work | motor-vehicle traffic flow between the two banks | had to be given to its intersection with the dikes 
such as that to be here described is in question :| of the river in Rotterdam, and an estimate of the | Jocated at some distance from the two banks of the 


one which not only exceeds most engineering| increases to be expected in the future, it was | river, 


structures in magnitude, but also raises problems | 
inter-relations have also to be studied. The actual | 
detail design of the tunnel was determined by the | 
type of traffic which was to use it and by a consi- 
deration of the best service which could be given | 
for this traffic. 

vehicles, bicycles and pedestrians and it was neces- 


These had to be kept intact. To cut 


decided that the tunnel should be large enough | through them would have introduced the risk of 
in widely separated fields of work of which the|to handle a traffic of 12,000,000 vehicles a year.| flooding of the land areas behind, which lie below 


The determination of this figure included the 
provision that there should be no regularly recurring 
delays due to traffic blocks at busy periods. 


comparison with this figure, it may be said that the 
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(340.H) 
sary that the accommodation provided should be, 
greater than the demand which is likely to arise for | 
many years. In view of this provision for the future, | 
it was considered that a single two-track motor- 
vehicle tunnel would ultimately prove too small ; 
it would, moreover, have the disadvantage that 
during moderately heavy traffic no greater speed 
than that of the slowest vehicle would be’ possible 
in either direction. This effect has been experienced 
in the Antwerp road tunnel under the River Scheldt. 
A four-track construction was, therefore, decided 
on, with an independent double-lane tunnel for 





* This article is a translation, Mr. Van Bruggen, chief 
engineer of the tunnel works, having furnished his 
manuscript in German. A first proof of the translation 
was seen by him, but owing to present conditions, it 
has not been possible to submit the article in its final 
form. For the same reason, Mr. Van Bruggen has not | 
seen proofs of any of the illustrations. No information 
is available about the present condition of the tunnel 
works, but it would appear probable that they were 
extensively damaged during the aerial bombardment 
by the Germans on May 14, when, it has been reported, 
over an area of two square miles in the centre of the 
city, only three buildings were left standing. 














handles, with difficulty, a yearly traffic of 4,000,000 
vehicles. The capacity of the pedestrian and 
cyclist tunnels is determined by the capacity of 
the escalators, of which there are four on each 
bank. These can handle 3,200 cyclists, or 32,000 
pedestrians per hour. The tunnel, the position of 
which is indicated in the map given in Fig. 1, on 
this page, is situated about a mile and a quarter | 
to the west of the Willems Bridge. 

In view of the above-mentioned traffic considera- | 
tions, it was arranged that the steepest slopes of | 
the roadways should not exceed 34 per cent. 





incline of this order will not slow down the heaviest | and sinking them in the river. 





The tunnel has to take motor| Willems Bridge, the only existing road connection | 
| across the river in the neighbourhood of the tunnel, 





| stream and pass to their parking positions. 
freedom of movement without check allows vehicles 


the water level of the river ; moreover, the possibility 


; | of the river breaking through into the tunnel could 
n| 
| 


not be neglected. On the right bank, the tunnel 
meets the dike more or less at right angles and it was 
necessary to arrange a partial re-location of this 
dike. On the left bank, on the other hand, owing 
to the presence of buildings, such a reconstruction 
was not possible, To obtain the necessary length 
for the tunnel entrance ramp on this side, the 
lay-out was arranged so that the line of the tunnel 
runs parallel to the dike. This leads it in direction 
of the heaviest traffic in the centre of the built-up 
area cn this bank. Connection between the tunnel 
roads and the city street networks is made at 
the points where the tunnel crosses the inner 
faces of the dikes. In order to ensure that the 
capacity of the tunnel entrances shall not be less 
than that of the tunnel itself, these connection 
points are so laid out that city traffic crossing 
the tunnel mouth is led away from traffic entering 
or leaving the tunnel. Traffic crossing the tunnel 
mouth makes use of a roundabout, under which 
there are two roads leading directly to the tunnel. 
Connection between the two levels is made by 
means of ramps situated between the two tunnel 
roads. The lay-out of these on the right bank is 
shown in Fig. 4, on page 102. 

Rectangular parking areas are provided at the 
upper ends of the tunnel entrance ramps, close to 
the traffic roundabouts, as shown in Fig. 4. They 
are of such width that a considerable number of 
vehicles can be accommodated in case of traftic 
blocks in the tunnel or streets. The result of this 
arrangement is that the effects of a stoppage are 
as far as possible localised,.and do not make them- 


selves felt over any considerable length of the traffic 


| Stream. 
| parking places has the advantage, as compared 


The rectangular elongated form of these 


with a place of similar area, but more nearly square 
in form, that a much greater length is provided 
over which vehicles can leave the main traffic 
This 


to pass out of the stream without any considerable 
reduction in speed, so that interference with the 
main flow is reduced to a minimum. Alongside 
one of the parking areas on each bank there is a 
garage to accommodate the motor vehicles which 
are used in connection with the operation of the 
tunnel traffic. On each bank, there is an open 
entrance ramp and a covered tunnel, as is indicated 
in Figs. 1 and 2. In addition, on the quay, there 
is a ventilation building, an escalator shaft and an 
escalator entrance building. To facilitate the move- 
ment of traffic on the river side of the ventilation 
building, the quay is there widened by a reinforced- 
concrete structure bridging the tunnel. 


DetaILs OF RiIveR TUNNEL. 
The river part of the tunnel was constructed by 


An| building sections on land, floating them to site, 


It was realised 


loaded lorries too much, and will not make starting | from the first that the problems which would arise 
too difficult if they should stop on the slopes. | with this method of construction were more nearly 
It was also arranged that no curve should be of | related to those with which experience was already 
a smaller radius than 300 m. The clear height | available in Holland, than were the problems likely 
above the roadway has been made 4-2 m. This is| to arise in shield construction. This latter method 
the standard clearance for overbridges on Dutch | appeared likely to be difficult to apply without 


roads. 
6 m. on the straight and 6-25 m. on curves. 


The width of the track in each tunnel is| previous experience, and its adoption might have 
| necessitated consultation with foreign experts. 


The working-out of the final design for the tunnel | This might have been difficult to arrange, especially 
was dependent on the permissible depth of the | as it would probably have involved their residence 


river at the tunnel site. 


By agreement with the’ on site during the preliminary preparations. There 





102 


were other important considerations which influenced 
the decision to adopt the sinking procedure. If the 
tunnels were driven by means of a shield it would 
have been necessary to provide a thick covering of 


impervious earth over the tunnel site, in order to} 


remove the danger of a break through of the com- 
pressed air behind the shield. It would have been 
difficult to obtain suitable material for this purpose, 
as the river bed mainly consists of coarse permeable 
sand. To obtain greater cover by adopting a 
deeper position for the tunnel would have raised 
difficulties in connection with the layout of the 
approaches. A further point was that a comparison 
with the costs of various other tunnels constructed 
on the shield method, suggested that the sinking 
procedure was more economical, to an extent which 
could not be ignored. 

In view of these considerations, it was decided 
that the plans for the tunnel should be got out 
on the assumption that a sinking procedure would 
used; the specification which was prepared, 
however, left tenderers free to offer alternative 
methods of construction, such as boring by means 
of a shield. Although interested parties, years 
before the date of issue of the specification, had been 
fully documented by the Rotterdam authorities in 
reference to the project, no tender for a shield- 
constructed tunnel was received. 
confirm the correctness of the decision to employ 
the sinking method. Before proceeding, it may be 
mentioned that alternative methods of constructing 
the tunnel, such as building it in sections in an 
open sheet-piled trench, and moving it across 
the river in stages as the various sections were 
completed, or constructing it by pressure caissons, 
were rejected from the first as unsuitable, on account 
of the interference with shipping and the control 
of the river. The depth of water is also such that 


he 


these methods would have been attended by 
considerable danger. 
A necessary condition for the success of the 


method im which ready-completed tunnel sections 
are sunk until they lie in a trench dredged across 
the river bed, is that the sides of the trench shall 
be sufficiently stable to retain their form until the 
sinking operation is completed. Local experience 
gained in the dredging of rivers and harbours, 
together with opinions expressed by dredging firms 
and waterway authorities, led to the conclusion 
that a trench dredged across the bed of the river, 


This helped to | 


and with bank slopes of between 1 in 3 and 1 in 6| 
would retain its shape for sufficient time to allow | 


the necessary works to be carried out. This 
conclusion was supported by the fact that trenches 


formed by suction dredging and extending to a 


depth of more than 20 m. below water level main- | 


tain their form practically unaltered for several 
years, 


A matter of greater importance, in getting out | 
the final design for the tunnel, was to decide on the | 


minimum thickness of cover which could be allowed 
between the top of the tunnel and the bed of the 
river. This was finally fixed at 1-5 m. Both 
trials and theoretical considerations showed that, 
with such a cover, danger of damage to the tunnel 
by ships’ anchors need not be feared, and that a 
sunken ship, provided it was not too large a vessel, 
The construction 
of the tunnel at a deeper level, with a view to 
eliminating all possibility of damage, was not 
justified in view of the greatly increased cost which 
would have been incurred. This was estimated at 
900,000 florins for each extra metre depth. For 
financial reasons, also, the covering of the tunnel 
with a layer of stone was no* provided for. If, 
later on, the filling-in of the dredged trench around 
the tunnel should prove to be unstable and danger 
of scouring arose, some method of consolidating the 
river bed could be applied. 


would also not cause damage. 


In connection with the form of tunnel adopted, 
it may be said that the original plans prepared by 
the municipal building authorities for the purpose 
of drawing up a specification were based on the 
employment of two circular tunnels, this form at 
that time being considered to meet the required 
conditions most satisfactorily. These plans, how- 
ever, envisaged the construction of tunnels of smaller 
capacity than those which have actually been 
adopted. Consideration was given to a tunnel of 
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Fig. 5. 


rectangular cross-section, with two passages. This | 
had the advantage of a smaller overall height than 
the circular tunnels, with a consequent reduction | 
in the amount of dredging required and shorter 
approaches to reach ground level, giving a shorter | 
overall tunnel length. There were, however, 
disadvantages connected with this type of structure 
which were originally considered to outweigh the | 
advantages. 

What was considered to be the main disadvantage 
was the idea that with a rectangular cross-section 
it would not be possible to get an evenly-distributed 
support for the tunnel on the bottom | 
of the dredged trench, although this was desirable, | 
if not absolutely necessary, if local settlement was 
to be avoided. An even support might, perhaps 
have been obtained by piling, but the cost of this | 
procedure appeared to be prohibitive. Another | 
disadvantage was the greater thickness which would | 
be necessary in the flat walls of a rectangular tunnel | 
as compared with one of circular cross-section. 


sections 


| This would have affected the weight adversely. | 


The maintenance of the tubes in the correct floating | 
position during transport and sinking would have 
been more difficult with a rectangular than with 
a circular cross-section, and the making of the 
joints between the individual elements would 
have been a more complicated operation. Further | 
points were that it seemed likely that it would be 
easier to find a suitable building yard for a circular 
tube than for one of wide flat-bottomed form, and 
that the fixing of the steel sheeting, with which it 
was considered necessary to cover the tunnel lengths | 
in order to render them watertight, would be | 
simpler with the circular form. The circular cross- | 
section casing would be a self-supporting structure | 
which could be built in a works and floated to the | 
building yard, where it could be used as formwork | 
for the concrete body without difficulty ; a similar | 
procedure with a rectangular form could only be! 





|responsible for the construction of the tunnel, 


lof sand below 


TUNNEL SECTION BEING TOWED TO SITE. 


carried out by constructing expensive stiffening 
frames for the casing. 

In spite of these various considerations, a rectan- 
gular cross-section for the tunnel was finally decided 
on. The main explanation of this is that the firm 


the N.V. Maastunnel, had devised a method of 
working which made it possible, by the injection 
the tunnel sections, to obtain an 
absolutely uniform bedding on the bottom of the 
trench. This overcame the principal objection 
to the use of a rectangular cross-section. In connec- 
tion with the other arguments which had been 
put forward against a tunnel of this form, it may be 
said that after the issue of the specification, which 
called for a three-passage tunnel in the river section, 
the only tenders received were for rectangular tun- 
nels. ‘This may be taken as evidence that the 
constructional costs of a tunnel of this type were so 
much less than those of three circular tunnels that 
the tendering firms were quite prepared to deal with 
any special difficulties which the rectangular tunnel 
might involve. At the same time, in the working 
out of the detail plans, it became clear that in some 
respects the methods which had to be adopted were 
approaching the limits of what was possible ; it is 
only on account of the very careful preparations for 
the work and the advance planning for its execution, 
which was more detailed and extensive than is at 
all usual, that it is possible to anticipate the success- 
ful completion of the work. : 

The river tunnel, a cross-section of which is 
given in Fig. 6, on Plate VIII, and cross-sections 
showing the approaches in Figs. 11 to 13, on page 
110, is constructed of reinforced concrete and is made 
up of nine sections, or lengths, each 61-35 m. long 
and 24-77 m. wide. The height varies between 
8-39 m. and 9-52 m. This difference in height 
results in the end sections having a wedge shape ; 
its purpose is to provide an easier approach slope 
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for the cycle traffic than is necessary for the motor | long, these sections being stiffened by means of 
traffic. As will be clear from Fig. 6, there are four | joists and channels. 


passages, two of which are for motor-vehicle traffic, 
each accommodating traffic in one direction only. 
The smaller passages on the left, arranged one 
above the other, are for pedestrian and cycle 
traffic, pedestrians using the lower passage and 
cyclists the upper. The cycle traffic passage con- 
nects with the ends of escalators at the bases of 
the ventilation buildings. This is indicated in 
Fig. 3, in which the cyclist and pedestrian passages 
are shown terminating at the ventilation buildings. 
The escalator is shown by dotted lines in the plan 
of the arrangements on the right bank, which is 
given in Fig. 4. The pedestrian passage is con- 
nected with the same levels by means of stone 
stairways. The main ducts for the supply and 
abstraction of ventilating air are accommodated 
below the motor tracks. This arrangement results 
in the tracks occupying as high a position as 
possible in the tunnel cross-section, and conse- 
quently the approach ramps are of the minimum 
possible length. 

The tunnel sections are provided with a steel 
casing to render them watertight. This arrange- 
ment was chosen, in preference to the use of 
asphalt-impregnated felt with bitumen paint, be- 
cause it was felt that this latter type of covering 
might not have been able to afford complete security 
against leakage, as it requires for its preservation 
to be constantly kept under a certain pressure and 
this pressure could not be maintained during con- 
struction. The lower halves of the sections were 
built, three at a time, in the Municipal Drydock at 
Heyschehaven, which is normally used for the 
building and repair of caissons. The open ends were 


then temporarily closed, and the sections floated, and | 


towed to a fitting basin in Waalhaven, where they 
were completed. The sections were then sunk in 
position in the river. 


CONSTRUCTION OF TUNNEL SECTIONS. 


The construction of the lengths of the under- 
water tunnel may now be considered in more detail. 
As mentioned above, the lower halves were built 
in the dry dock at Heyschehaven. The bottom of 
the dock is provided with a wooden grillage sup- 
ported on piles, and before construction was started 
this was covered with a layer of sand. The object 
of this was to ensure that when the water was 
admitted to the dock, the tunnel sections would 
float up uniformly on an even keel and not adhere 
to the grillage at any point. To increase the carrying 
power of the sand layer, concrete beams, similar to 
railway sleepers, were built into it. Over this 
support the sole plate of the tunnel section was 
laid. This consists of a grid of joists, 10 cm. deep, 
the interstices between them being filled with 
reinforced-concrete. Steel plates, 6 mm. thick, 
were laid over the grid, the dimensions of the plates 
being made such that their edges corresponded with 
the positions of the joists, to the flanges of which 
they were welded. The grid formed from joists, at 
the stage at which the concrete is being poured, 
is illustrated in Fig. 7, on Plate VIII. 

The 1-5 m. thick reinforced-concrete sole of the 
tunnel was laid on this steel-plate bed, the con- 
struction of the bed rendering the sole of the tunnel 
proof against leakage. The watertight steel-plate 
bed is, in turn, protected by the steel and concrete 
base below it. There is the possibility that water 
may percolate between the underside of the steel 
plates and the conctete base, but it was considered 
that this would not have any corrosive action. 
Even if, in the course of time, the steel-plate bed 
were rusted through, there is no reason to anticipate 
any damage which could not be repaired. Investi- 
gations made from the time when the work was 
started showed that, with the method of welding 
adopted, there is no danger of fracture of the 
welded joints, nor of buckling of the thin steel 
membranes. Automatic welding was extensively 
used in carrying out the work, and in order that 
progress could be made under all conditions, large 
movable working sheds were employed. 

The side panels of the steel casing were then 
erected and welded in place. One of the panels, 
partly erected, is shown in Fig. 9, on Plate VIII. 
They were delivered to the site in sections 7 m. 
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The reinforcing steel for 
the sole and the side and division walls of the 
tunnel was then placed, in the case of the walls 
the material being carried up only to the height to 
which the structure was to be built at this stage. 
The concrete was then poured, a mixing plant on a 
travelling gantry being employed. This was fitted 
with a belt conveyor and a feeding spout. The main 
concrete work only was poured at this stage, the 
completion of the roadway, and the division walls 
between the air ducts and in the cable compart- 
ments being left until a later period in which the 
work could be carried out with less urgency. A 
similar procedure was adopted with the pouring 
of the concrete for the ventilation building and 
tunnel entrance ramps, which will be referred to 
later. In the case of the river tunnel, this method of 
working had the additional advantage of keeping 
down the weight of the sections during the stage 
at which they had to be floated to the erecting 
basin in Waalhaven. 

After the completion of the concreting work to 
the stage described, the open ends of the tunnel 
lengths were closed by means of wooden bulkheads 
consisting of timbers 12-5 cm, thick, with tongued 
and grooved joints. After erection, the joints were 
caulked with oakum by shipwrights. The woodwork 
was supported by horizontal wide-flanged beams 
which were bolted to bearers let into the concrete. 
The arrangement was specially designed from the 
point of view of facilitating the dismantling of the 
bulkheads while the elements were floating, this 
operation being necessary at a later stage. The 
wooden bulkheads were not of sufficient strength to 
withstand the pressure of the water during the 
stage at which the tunnel lengths were being sunk 
in the river, and they were accordingly replaced by 
reinforced-concrete bulkheads during the completion 
of the tunnel lengths in the Waalhaven fitting basin. 
The reason for not employing reinforced-concrete 
bulkheads in the first place is that their weight 
would produce excessive bending stresses in the 
tunnel elements while they were being floated from 
Heyschehaven to Waalhaven. The wooden bulk- 
heads, on the other hand, imposed hardly any load 
on the elements as their weight was balanced by 
their buoyancy. The reinforcement for the concrete 
bulkheads was placed in position while the elements 
were in dry dock. This is shown in Fig. 8, on Plate 
VIL, which illustrates the completed reinforcement 
for one bulkhead. In designing these bulkheads, 
efforts were made to ensure that the water pressure 
on the bulkhead should add as little as possible 
to the stresses in the tunnel’s walls. For this 
reason the bulkhead was supported by cross beams 
placed in the corners between the walls, sole and 
roof. 

The floating of the tunnel lengths out of the dry- 
dock could be carried out only at times of high 
water. In order to be sure of the success of the 
operation, it was necessary to be absolutely certain 
in advance of the draught of the tunnel lengths 
as well as of the high-water level. In connection 
with the first condition, large concrete test blocks 
were made by means of which the specific gravity 
of the plain concrete was found to be from 2-40 
to 2-42. In connection with the second, by con- 
sultation with the State Waterway Authority, it 
was possible to predict the high-water level, sore 
hours in advance accurately to within a few centi- 
metres. The importance of these precautions will 
be realised when it is remembered that if the 
lengths were to float in the dry dock, and it was 
found impossible to move them out, then, on 
settling down again, it was unlikely that they 
would return to the same bearing on the dock 
bottom and unknown stresses would be set up 
in the concrete. To make sure that the elements 
would float only at the proper time, openings were 
left in the wooden bulkheads, so that water flowed 
into the elements as it entered the dock. When 
all was ready for floating out, the openings were 
closed and the water pumped out from the elements. 

The lengths were then towed to Waalhaven, this 
operation being illustrated in Fig. 5, opposite. 
Here they were brought alongside the building 





jetty with which the fitting basin is equipped. 
The jetty, with four of the tunnel lengths in various 
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stages of completion lying alongside, is illustrated in 
Fig. 10, on Plate VIII. The lengths were moored by 
means of frameworks fitted with rollers and moving ~ 
up and down on the jetty piles as the tide rose and 
fell. The construction of the tunnel lengths was 
then completed according to a pre-arranged plan, 
care being taken that weight should not be added 
in such a way as to induce undesirable stresses in 
the previously placed concrete ; fresh concrete was 
placed only on hardened concrete which was not 
under stress. When the concrete work was com- 
pleted, steel plates forming the upper side of the 
casing, which encloses the tuanel, were laid on the 
roof and connected to the side panels in the same 
way as was done for the steel plates below the sole. 
The roof plates were then covered with a thirt layer 
of concrete as a protection against rust. 
(To be continued.) 
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Legal Aspects of Engineering. By WALTER C. SADLER. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 24s. net.) 

Tuts admirable work is dedicated to two educational 
pioneers at the University of Michigan, who devoted 
themselves to the development there of a system of 
combined engineering and legal education. The 
author is a member of the American and Michigan 
Bar Associations, as well as of the American Society 
of Civil Engineers, and of the hailway Engineering 
Association. These data inciicate the scope of the 
book. The preface and intreduction on ‘ The 
Significance of the Law to the Engineer ’’ provide 
an excellent exposition of the number and variety 
of ways in which a knowledge of legal science and, 
in particular, of actual leading cases, ia directly 
useful to the modern engineer in the everyday 
practice of his profession. The author recognises 
the vital importance in the development of scientific 
progress ‘‘ toward a blessing for mankind”; “ the 
engineer of the future cannot be a technical isola- 
tionist withdrawn into his laboratory . . . his 
problems deal with the necessities and phenomena 
of society.”” Its broad survey of the twin sciences of 
law and engineering renders this book more readable 
than the majority of legal texts. It presents a 
compact and comprehensive treatment of every 
purely technical aspect of law with which the engineer 
is likely to be concerned, from apprenticeship to 
constructional contracts, from centuries-old land 
laws to modern industrial problems, from town 
planning and social welfare to aeronautics, envisaging 
his needs as student, practitioner, employer, pro- 
fessional adviser and public servant. 

The subject-matter is dealt with by the casebook 
method. Leading cases are narrated and classified 
into groups of topics, for each of which there is 
introductory comment. The principles illustrated 
by each case are set forth in lucid head-notes. For 
the British engineer these cases are of two-fold 
interest. British courts frequently refer to leading 
American cases which, while they are not regarded 
as binding precedents, have “ persuasive authority ”’ 
proportionate to the standing in the legal world of 
the American jurists who participated in them. 
Conversely, the American courts frequently refer 
to British leading cases, since they have developed 
principles of the common law which constitute the 
foundation of legal rules applied in all English- 
speaking countries. The practical problems which 
face American engineers serving American needs 
are so similar, in the main, to those which confront 
our own that it is not surprising to find that lawyers 
on both sides of the Atlantic have resolved them 
along closely parallel lines. For instance, the 
institution of apprenticeship, as discussed in 
Delaware v. Petrowsky (1918), is defined by the 
American court (pages 12-14) by reference to English 
statutes and cases from the Twelfth Century onwards. 
Similar references are found throughout the book, 
and passages from such standard works as Halsbury’s 
Laws of England are frequently compared with the 
corresponding American authorities, notably in 
Parts IV and V (pages 325-612), which treat of 
‘“* Property ’’ and ‘ Business.” In Part IV will be 
found detailed consideration of such topics as 
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easements of light, air and support and compulsory | CREEP UNDER COMBINED | they were originally stated, in this manner. It 


purchase, while the sections of Part V, which deal is of interest, however, to consider the special 
with contracts, are particularly lucid and compre- | TENSION AND TORSION, | of these two theories in so far as they imply that 
hensive. The value of the book would be enhanced | ,, |the principal creep rates are proportional to the 

Part I.—Tue Bernaviour or a 0:17 Per Cent. plain diflerence of ‘the maximum chear etresses 


if, in a future edition, the glossary were expanded Cc Sion ie a ae i 
and the index further sub-divided, so as to reflect ARBON STEEL 4 P Values based on this relationship are also plotted 


more adequately the vast range of material embodied| By H. J. Tapseit, A.C.G.1., A.M.I.Mech.E., | in Fig. 18. 
in the text. ; and A. E. Jonnson, M.Sc. | It will be seen that the experimental results lie 
; closely about an ellipse expressed as follows : 
Radioactivité et Transmutation des Atomes. By Tptonons | (Continued from page 63.) p2 
Kanan (Collection Armand Colin No. 222). Paris : | | 
Librairie Armand Colin. (Price 15 francs.) 
| 


wee ‘ ; . pa i-(1- aaa) int 24 

Empirical Relation Expressing the Creep Be- Py (0-67) 
on haviour Under Combined Stress.—In Appendix | the semi-axes of the ellipse being 1 and 0-67. The 
r'nose who have followed the steady growth of the | II it is shown that it is possible to lelitiine Gnaee | values corresponding to ‘the ped esa fal ne 
admirable wre of volumes comprising the Collec- | and experiment by means of a polar diagram, | family of roughly similar curves. If the empirical 
=m Armand Cotta, may recall that the earliest as given in Fig. 18, on this page. To construct/ relation in the ‘elliptical form given above were 
liste, issned in 1981, announced © volume on Radio- this diagram from the experimental results, it| typical of the behaviour of steels under combined 
activity from Madame Curie. Much as we ™®Y lhas first been necessary to plot logarithmically | tension and torsion stresses, it would be possible to 
regret her inability to give effect to this intention, | the values of the principal creep rates, C,, against | produce a diagram similar to Fig. 18 for any steel 
any account written twenty years ago would be the maximum principal stress p,, a8 shown in Fig. 17, | from a knowledge of the pure tension and pure 
sadly incomplete to-day ; for, in addition to the j below, and from this figure to determine the | torsion creep rates, since these would give the semi- 
































forty naturally occurring radioactive elements i De : - 
then known, and almost entirely confined to the | lo. —--=- ’ | ea ve oy oy wes k. ” the authors’ intention to 
members of the uranium-radium, thorium and Fig.11. 4 — whether this is true for other steels and 
actinium families, over two hundred wholly new Creep Rates.. In. per In .per Hr. x 1o-* - CRs, Semapeyaturss. 
. o-4 OG O08 
radioactive variants of ordinary elements have ' ' ' Fig. 18 
been prepared in the laboratory by means of the H } PF at 
various transmutation reactions developed since} . | | : AF tert f-2 
1934. Appropriately enough, the earliest evidence | 4 { ' } Sto arytered ges 
for the latter was secured through the collaboration | ee H | / ca 
of Madame Curie's daughter, Iréne, with her husband, | } ; 
Frederic Joliot. This notable recent expansion in | os; t a Revie } ty 
the scope of his subject M. Kahan has indicated by | é i i 
adding “ and transmutation of atoms” to the title} ~; | | 1 / 
of his work. H ) i ee 
A short historical survey, followed by an outline i : " 
of basic concepts in atomic physics and an indication > A j es 
of the methods available for detecting and estimating } H % ob : 
the energy of the high-speed particles projected| 2 | | [“FRygo 95 \ \ ome 
during radioactive disintegration, serves as an Bs } | |/\= 2 \ \ 
introduction to the first main section of the book, Sa H vit | / \ % \ \ 
that devoted to natural radioactivity. The cardinal| ‘ Dr ' \. \ 
scientific feature of radioactivity is that it is a = H A - ¥ | | - 
manifestation of a spontaneous nuclear activity,| E} t —_——te—__3—- Tw 
proceeding at a rate unaffected by physical agents,|; 4 | i \ Ratio P aa ’. 
independent of chemical combination and charac- | } H 1 P 
terised by the ejection of an a- or a £-particle or | |e | x amass ane 
the emission of y-radiation. After deriving the : Tall es ney 
statistical law governing all radioactive trans- oa H 1 é 52 o ai njs Theory 
formations and deducing the mutual relationship 5 a Phat — — ta * Theories of Soderberg & Marin 
between the members of the three principal radio- eT ast aek tee (sen 9 Theory of Odquia *menitieel 


active families, M. Kahan considers in some detail | 
the properties of these «-, 8- and y-radiations. | TABLE [V.—EXPERIMENTAL RATIO8 OF TENSION, TORSION, AND COMBINED STRESS PRINCIPAL STRESSES GIVING 
A long chapter is devoted to the properties of the Speciric CREEP Rates aT 150 Hours. 
positive and negative electron, the proton and the | ; 
. | Stress Ratio 
neutron, and to the modern evidence concerning | Creep Rate “i reo 
, » j . Be icle ; » in Direction 
the manner in which these particles figure as| of Major 0 0-172 | 0-5 1-0 2-0 L 0 0-172 | 0-5 1-0 2-0 x 
structural units in the nuclei of atoms. It also | Principal ; - 
serves as a connecting link between the two main | os oe ie . incl Pp, 
a -« *rincipal St es for Specific Cree es, , : 
sections of the book. The discussion of artificial per hr. x 10° Principa “Tons —. i = P Values of Ratio 


radioactivity is preceded by a description of the ' adsl 


Stress Ratio. 


large-scale engineering exploits, typical of which | - a: eee 5-00 ane qa 1-0 | 0-955 | 0-705 | 0-73 0-06 | 
are the cyclotron and the high-voltage electrostatic | 0-6 5-97 5-65 4:43 3-99 3-89 | 1-0 0-95 0-745 0-67 | 0-65 
; 3.99 Son o> a i A 
generator, which have provided the intense beams of | O-4 | 4°04 3-77 3-36 $22] 10 | ___ | 076 | 0-68 | 0-65 
high-speed nuclear particles upon which the success | Av. ..| 1-0 0-955 | 0-795 | O-745 | 0-67 | 0-65 
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of modern transmutation processes ultimately | ee a 
we fos ra prods. ering ty Boss values of p, and P, the pure tension stress, each The relations between comtion and torsion stresses 
ahems one then navies’ end Gare eluate tobubbhad giving rise to the same principal creep rate. Values | to give specific major principal creep rates are of 
The extent of their application can be gathered from | of these stresses and of the ratios 3 
the fact thet hydeegen fs he only Known clement Table IV and are plotted in Fig. 18 for the particular | empirical elliptical relation transposes into the 


‘ . : 2¢e 
are given in| interest. By use of the relation tan 2 ¢ = 7? the 





of which no radioactive form has been either con- . 
: 1. : _ 8 . » ; equation 
tirmed or conjectured. The concluding chapter| ratios of -. In Fig. 17, curve A represents pure | ee\? 
contains a brief digression on cosmic radiation, the | ‘ ’ ; ; , 1+ = 
| tension and curve F pure torsion; in curve B, re 3 t 
origin of which remains a subject of speculation. | , . AES, SE BRD FEE 
Ever since its discovery, by Henri Becquerel, in | 0-172; in eurve C, - =0-5; in curve D, 4T? ° & \ al 28 2\" 
1896, radioactivity has not only provided a fruitful | ' . L 1 TX] f 
field for the exertions of the scientist, but has also | * 0; in curve E, - 2- The ‘ ; 
ald fo eS ae oo " » t 1-0; and in curve E, t <°0. The polar | where ¢ and s are the pure tension and pure torsion 


captured and held the popular imagination more P . ;, . . . A ; = 
a letely than any pr tay wa ta rimental | ®"gle ¢ in this diagram is determined from the | stresses, respectively, giving rise to the specific 
, ; . “ ra | 8 creep rates in the direction of major principal 
physics. In happier circumstances, M. Kahan’s| relation tan 2¢ = 2 >» Where ¢ is the angle between Sait" ditendiy temeveiinan tae: “go « 
able and succinct exposition of its present status | aa? ; t , : : “ - 8 &- » di ° 
Id be assured of a wide circulation. It is to the axis of the test piece and the direction of maxi- | showing the relations between ¢ and s corresponding 
“ty week ; mum principal stress. It may be mentioned that, | to major principal creep rates varying from 3 x 10” 
be hoped that copies will soon again become avail- ; | ~- lett sriod of 150 
able to readers in this country. |in all cases, the ratios Pi are the same for all| to 8 x 10" ie. por nee por our & & pete o 
‘ . P hours. Over the major portion of the range, the 
pice, . Val 2 calculated fi th | elation between ¢ and s is linear. 
| periods of test. alues of 5 calculated from the | Conelusions.—For the 0-17 per cent. carbon steel 








AMERICAN METAL CONGRESS AND EXnBrTion.—The : : . . . “ , 
he gy meme odin ~ on owe: Metal taal and Exposition theories of Odqvist, Bailey, Soderberg and Marin} tested at 455 deg. C. the following general conclu- 
will take place at Cleveland, Ohio, during the week | 4T also plotted in Fig. 18. 


commencing October 21. 


It is not possible to| sions are reached :—{1) The geometrical forms of 
represent the theories of Kanter and Nadai, as/| the creep strain-time curves under all combinations 
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of tension and torsion stresses are similar. (2) No 
axial creep occurs in the pure-torsion creep tests. 
(3) Except in the case of pure torsion, creep occurs 
in the direction of the tube-wall thickness, indicating 
that shear stresses on planes in addition to those of 
maximum shear take part in producing creep. 
(4) None of the theories previously advanced pre- 
cisely fits the experimental results. (5) The creep 
rates in the direction of a principal stress appear 
to be directly proportional to the difference of the 
nth powers of the maximum shear stresses, and 
there is no evidence to support Bailey’s conclu- 
sion* that a strain-energy function is essential 
to the theory. The authors find that the following 
equations express creep rates in the directions of the 
three principal stresses :— 


C,=k, as {(p, - P)" - p,"} 
C,=k,T™ {p," — (9, — P»)"} 
C,=k,T™” {—p,"—p,"} 


where T is the time at which the creep rate is 
measured, and m has a value of 0-71 in these 
experiments. The coefficients k,, k, and k, are 
unequal ; /, appears to have a constant value for 
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it also greatly increases the quantities of some bulky 
raw materials that are required. When, in addition, 
the annual carrying capacity of shipping is reduced by 
the delays inevitably associated with the convoy 
system, the problem is still further increased.”’ It is 
estimated that the convoy system reduces the effective 
carrying capacity of the merchant fleet by approxi- 
mately 25 per cent. 

Not only is the tonnage which enters the ports of 


vessels by enemy action, but many neutral vessels are 
withdrawn from these routes through fear of German 
submarines and mines. The effect of this in the World 


C. E. Fayle’s The War and the Shipping Industry, 
showing indexes of the tonnage entered, with cargoes, 
in British trade :— 





Year. British Foreign. | Total. 
1913 } 68 32 } 100 
1915 56 25 81 
1916 50 24 74 
1917 46 10 56 
1918 | 49 3 57 


Since 1918, there has been an excess of tonnage in 
the world’s mercantile marine; in June, 1939, more 
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Great Britain reduced by the actual destruction of | 


War, 1914-18, is reflected in the following table, from | 
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February, 1940, amounted to less than 2 per cent. of 


the total registered. 
War Losses of Merchant Tonnage, September, 
February, 1940. 


| 
1939, to 


War Losses of 
Merchant Tonnage. 


Merchant Fleet, 
July 1, 1939. 











Countries. Gross Percen-| Gross 
Tons | | tage of | Tons 
Gross per | Gross j|tonnage) per 
Tons. | 1,000 | Tons, of Mer-| 1,000 
| Popu- | | chant | Popu- 
lation. | | Fleet. | lation. 
om tiddeee = 
Sweden 1,581,919 | 250-7 75,653 4-8 12-0 
Denmark ..| 1,176,173 | 308-0 48,125 4-1 12-6 
Greece . . | 1,780,666 | 250-6 | 64,839 | 3-6 | 9-1 
Finland | 625,531 | 172-3 20,866 3-3 5-7 
Belgium |} 408,418 48-7 12,772 3-1 1-5 
German Reich | 4,492,708 | 61-7 138,622 3-1 19 
British Empire /21,215,261 | 174-8 | 642,204 3-0 5-3 
France ..| 2,952,975 70-3 79,419 2-7 1-9 
Netherlands 2,972,871 | 340-7 73,163 2-5 8-4 
| Norway | 4,834,902 |1654-7 | 110,832 2-3 37-9 
Italy ; .| 3,448,453 | 79-3 32,246 0-9 0-7 
Japan . ..| 5,629,845 | 54-5 11,930 0-2 0-1 
| Other countries | | } } 
| with war losses | | } 
of tonnage 4,084,139 15-0 46,146 | 1-1 0-2 
Total . 55,203,861 | 1,356,907 2-458 
Other countries | 
without war 
losses of ton- 
nage 14,235,798 - - 
om = — —_ - — — — 
Total _ 00,489,059 |15850,007 | 1-954] — 








British losses, up to February, amounted to only 
3 per cent. of her registered tonnage, but, in addition, 
millions of tons have been withdrawn from the merchant 
service for use as troop, supply and auxiliary ships. 
Between 1914 and 1918, more than 20 per cent. of the 
total British tonnage was, on the average, so engaged. 
Transport vessels, however, are ordinarily passenger 
liners, the demand for which is substantially reduced 
in war-time, but the use of freighters as supply ships 
seriously hampers British import trade which is so 
essential at this time. 

In spite of the losses of Allied vessels, the with. 
drawals for military and naval use and the disappearance 
|of United States ships from European waters, the 
| shipping situation is not altogether unfavourable. The 
| inclusion of the Norwegian, Netherlands and Belgian 
| merchant vessels has added upwards of eight million 
|tons to the Allied fleets, and many captured enemy 
ships have become available for use. Neutral vessels 
| have been diverted to trade routes away from the war 
| zone, releasing many allied ships. The necessity of 

the convoy system, with its many delays, and the 
| closing of the Mediterranean Sea, partially offset these 
| gains and add to the general difficulty of the shipping 
problem. In 1938, Great Britain launched only one 





all the stress systems imposed, but both k, and &, | than three million tons were idle and laid up, the large 





appear to vary with the ratio of torsion to tension 
stress. The ratio of the major principal stress 
under pure torsion, P, to that under any combina- 
tion of tension and torsion stresses, p,, each giving | 
rise to the same principal creep rate in the direction 
of major principal stress, conforms to the polar | 


elliptical equation | 
P? 


l . 
> 1 — (: - oat) sin? 2 ¢ 
where ¢ is the angle between the direction of major | 
principal stress and the axis of the test piece, and | 
where 1-( and 0-67 are the semi-axes of the ellipse. 


(T'o be continued.) 








MERCHANT SHIPPING IN 
WAR-TIME.+ 


To Great Britain at war, the preservation of the 
sea-lanes leading to her ports is of utmost importance. 
Canada can produce wheat and other essential materials, 
the United States manufacture aeroplanes, tanks, arms 
and other military supplies, but if facilities are not 
available for their transport their value is lost. The 
recognition of this need gave rise to grave concern at 
the relatively heavy losses incurred immediately after 
the outbreak of hostilities. The prompt institution of 
the convoy system and the active anti-submarine cam- 
paign greatly reduced such losses, but as the Economist 
observes, “‘ So successful have they been that the 
seriousness of the shipping problem has not been fully 
realised by the public. Even if there were no 
submarines and no mines, there would be a scarcity 
of shipping, for the war not only directly absorbs a 
number of ships in supplying the armed forces overseas, | 





* See Proc. Inst. Mech. Eng., vol. 131, page 131 (1935). 
See also ENGINEERING, vol. cxl, pages 595, 647 (1935). 

+t From the Monthly Letter of the Royal Bank of 
Canada, July, 1940. 





per 1,000 up to February, 1% 


proportion being of British registry. This was the | 
result of the great activity in shipbuilding immediately | 
following 1918, the tonnage available increasing by | 
more than 23 million tons, or about 50 per cent., during 
the period 1914 to 1939, the total on July 1, 1939, 
amounting to 69,439,659 gross tons. The most signifi- 
cant gains were in countries other than Great Britain 
and France, although the French total rose by one 
million tons to 2-9 millions and the British Empire had 
21-22 million tons registered. Great Britain itself, 
however, had only 17-98 million tons, as compared with 
19-26 millions in July, 1914. The fleet of the United 
States showed the greatest expansion, from 5-37 million 
tons in July, 1914, to 12 millions in 1939 ; Japan’s total 
rose from 1-71 to 5-63 millions, and the Norwegian 
from 2-5 to 4-83 million tons. Germany, which ranked 
second to Great Britain in 1914, had only 4-49 million 
tons registered in 1939; Italy, with 3-45 million tons, 
more than doubled her 1914 total. The world’s tanker 
tonnage rose eightfold to 11-4 million tons, held 
chiefly by Great Britain, the United States and Norway. 
During the period from 1914 to 1939, the efficiency of | 
the mercantile marine was greatly increased, some | 
authorities placing the gain at no less than 60 per cent. ; | 
sailing vessels all but disappeared, and oil-burning 
and moto¥ vessels replaced old coal burners. The 
average speed also rose substantially. The British | 
merchant marine, as well as being the world’s largest, 
is one of the most efficient ; less than 45 per cent. has | 
a top speed below 12 knots, with 24 per cent. in excess 
of 15 knots. 
The table given below, compiled by the Skandinaviska | 
Banken from Lloyd’s Register, shows that the countries | 
which have suffered most severely from the maritime 
warfare have been those smaller nations dependent | 
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1,655 gross tons per 1,000 pe: 


, for example, with | 


followed by | 


basis, was the second heavies. 


‘ton, lost 37-9 tons | giffioult. 
‘..nmark, on this | —— 


million gross tons of new shipping, as compared with 
1-9 millions in 1913. It is not considered improbable, 
however, that the 1940 total will approximate three 
million tons. Moreover, for the first time in many 
years, shipyards in Canada and other parts of the 
Empire are working at full capacity, and this activity 
will increase the new tonnage available for the replace- 
ment of losses and the continued expansion of the 
services made necessary by the exigencies of the war. 








THE FUTURE OF BRITISH CIVIL 
AVIATION.* 


(Continued from page 99.) 


The Atlantic Route.-—Let us consider the Atlantic 
crossing from the traveller's point of view. Those 
likely to be attracted to air travel are chiefly persons 
who would otherwise travel by such ships as the 
Queen Mary and Normandie. The distance from 
Southampton to New York is approximately 3,400 
miles. They now take five days on the journey in 
supreme comfort. In exchange, air travel offers speed 
and comfort similar to that on the best railway trains. 
The present trans-Atlantic air performance for the 
northern route last summer corresponds to a west to 
east ground speed of about 170 m.p.h., and an east 
to west ground speed of about 130 m.p.h. As west 
winds up to 40 m.p.h. are always to be expected, to 


| keep schedule in either direction aircraft might have to 


fly through the air at speeds in a range of 130-170 m.p.h. 
The idea of losing only one working day in travel is 
attractive. The schedule provides a 24-hour service 
east to west, reckoned on local time. New York 


| upon the carrying trade for a considerable portion of | standard time being 5 hours behind G.M.T., a similar 
| their national income. 


achievement in the opposite direction is much more 
It would mean raising the 170-m.p.b. 





* Summary of the Wilbur Wright Memorial Lecture 


Sweden, Greece, Holland, Finland aia. ‘treat Britain. | of the Royal Aeronautical Society, delivered on May 30 
Total losses by all nations from September, 1939, to! by Dr. H. Roxbee Cox. 
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COMPLETELY ASSEMBLED 


cruising speed to 235 m.p.h., or to 220 m.p.h. if stops 
were dispensed with. Assuming a 24-hour service, the 
traveller will leave, say, New York at 07.00 hours on 
Sunday and arrive at Southampton at 07.00 hours on 
Monday, ready to start work. To gain an hour or 
two would be of little advantage. The obvious big 
step forward would be to make the journey overnight. 
If this is taken to mean 12 hours and a non-stop run, 
with a 5-hour difference, the west to east flying time 
must be 7 hours, so that, allowing for a 40 m.p.h 
west wind, the east to west flying speed would have 
to be 240 m.p.h. and the west to east speed 486 m.p.h 

Let us see whether an approximation to the overnight 
ideal is possible at a more reasonable speed. Every 
gain in time is more and more expensive in speed, 
so that, while 486 m.p.h. is necessary for the 12-hour 
easterly run, 300 m.p.h. is sufficient for 16 hours. 
[t seems a reasonable approximation to the overnight 
ideal to leave New York at, say, 06.00 hours and arrive 
at Southampton at 10.00 hours the next day. I 
suggest that the next big advance in operational speed 
will be to 300 m.p.h. The specification for a large 
trans-Atlantic craft recently issued by Pan-American 
Airways calls for 300 m.p.h. cruising speed. As west 
bound passengers will be on board only 13 hours and 
eastbound passengers 11 hours, weight and space would 
probably be most profitably expended in comfortable 
beds. 

The most difficult problem is laying down the capacity 
needed. In ordinary times about 1,000 first-class 
passengers and 70,000 lb. of first-class mail travel 
between Europe and North America each way per 
week. With the possibility of competing lines and 
some people preferring to go by sea, it will probably 
not be necessary to cater for more than 250 passengers 
and 20,000 lb. of mail per week each way. If one 
aeroplane went each way every day, each would have 
to carry, on an average, 35 passengers and 3,000 lb. of 
mail. To deal with fluctuatioas in load, the aircraft 
used would probably need to have room for 50 passen 
Whether the mail should go separately and 
whether a 90-passenger aircraft every two days is 
preferable to a 50-passenger craft every day are 
questions which will have to be decided. I am inclined 
to urge the construction of a 300-m.p.h. overnight mail 
plane. This would be relatively easy 

The Empire Route to the East.—-The airway to the 
East is the greatest high road the world has seen ; 
Air France use it to reach Indo-China; K.L.M. use 
it to reach the Dutch East Indies; we go farther 
along it still to reach Australia. At Alexandria it 


wers. 
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ene “ENGINEERING” 
joins with the trans-Africa route to Durban. The ; the passengers for the long period of the trip. At present 


present speed along these routes is disappointing. 
Even so, the improvement on other means of transport 
is impressive ; the journey to Australia takes 10 days 
by air, compared with six weeks by sea. The fact 
that, in 1932, the Douglas D.C.2, a standard air liner of 
the K.L.M., flew to Melbourne, in the MacRobertson 
race, in 2 days 23} hours suggests, however, that 
considerable improvement in the schedule is possible. 
At present the greater part of the time taken for the 
journey is spent on the ground ; 
Sydney is less than 100 hours. A tremendous saving 
would be possible if the route were organised through- 
out for night flying and the aircraft provided sufficient 
space and luxury to make them tolerable homes for 


the flying time to | 


speeds, they would still have to live on board for about 
five days. I feel, however, our aim should be for 
something better than this. At present, the route to 
Sydney is a 36-hole course; the longest hole is 533 
miles, and the shortest 170 miles. The numerous 
stops represent a great loss of time. I put forward 
for consideration the idea of a fast service joining the 
{main constituents of the Empire with a service such 
as the present one acting as a feeder line all along the 
| route. 

The fast service might be Southampton-Alexandria 
(2,563 miles), Alexandria-Karachi (2,655 miles), 
| Karachi-Singapore (3,433 miles), Singapore-Darwin 
| (2,319 miles). The distances quoted are measured 
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Fig. 4. 


along the present route; on a more direct route | 
they might be roughly 2,200, 2,100, 2,700 and 1,800. | 
The aircraft used would need a greater degree of | 
luxury than the trans-Atlantic craft. Its smaller fuel 
load would go a little way to making this possible. 
European Routes——The main characteristic of the 
European services from London must always be their 
high frequency. The competition between the Euro- 
pean countries will ensure the continual elevation of | 


operating speed. The frequency of the services would | maintained. 


Tuse-Borrne LatHe with Centra HEADSTOCK. 


ments and equipment must be adequate and reliable, 
and the combination of all these must form a safe 
flying machine. To ensure that the conditions are 
fulfilled in all the leading countries of the world 
regulations are made defining the conditions with which 
aircraft must comply. Loads, engine tests, etc., are 
specified. The magmtude of the task of keeping these 
regulations abreast of development is great. Develop- 
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TAPER-ROLLER BEARINGS FOR 
36-IN. CENTRE TUBE-BORING 
LATHE. 


A eoop example of the large dimensions attained in 
the taper-roller bearing in modern machinery is afforded 
by the illustrations of one such bearing given in Figs. 
1 and 2, on the opposite page. The machine in which 
they are fitted is a 36-in. centre tube-boring lathe con- 
structed by Messrs. Craven Brothers (Manchester), 
Limited, Reddish, Stockport, the bearings having been 
supplied by Messrs. British Timken, Limited, Cheston- 
road, Aston, Birmingham, 7. The bearings are fitted to 
the headstock of the lathe in the positions shown in the 
somewhat diagrammatic section, Fig. 3. As this 
illustration does not represent a conventional headstock, 
a view of a similar type of lathe is given in Fig. 4, 
annexed, to make its function clear, though it should 
be noted that this lathe does not actually represent 
the one to which the bearings are fitted. It will, 
however, be clear that the lathe is double-ended, the 
work being threaded through the headstock spindle 
with its ends supported on roller steadies. 

Adopting Messrs. Timken’s standard indication of 
size, the bearings are 67 in. by 81} in. by 5} in., and 
have 100 tapered rollers each. The hole in the spindle 


| is 60 in. in diameter, and it might be imagined that the 


large diameter of the races, in conjunction with their 
relatively light cross-section, would result in a certain 
amount of eccentricity with a consequent loss of 
precision in working, but in actual fact, the degree 
of accuracy is such that before fitting to the machine 


| the outer race rotated truly on the fixed inner race to 


within 0-003 in., a degree of precision which is a tribute 
to the high standard of British craftsmanship. It may 
be noted, that Messrs. British Timken installed, some 
years ago, the specialised plant necessary for the manu- 
facture of bearings of large dimensions in anticipation 
that they would be ultimately demanded. The com- 


| pletely-assembled bearing is shown in Fig. 1, with 


| given. 


the inner race and rollers in place, and with the outer 
race removed in Fig. 2. 

In order to make clear under what conditions the 
bearings operate, some notes on the lathe may be 
As already stated, the bed extends on both 
sides of the headstock, the overall length of the two 
beds being 200 ft. and their width over the ways 
being 6 ft. 6 in. The spindle, of cast steel, is driven 
by an external gear ring contained in the headstock 


housing, power being supplied by a 100-h.p. variable- 


ment must never be hindered, but safety must be | 


The ingenuity of designers never ceases to 


seem to make the appearance of really large aircraft | produce novelties—tricycle undercarriages, contra- 


on these routes unlikely, and one visualises for a long | 


rotating airscrews, wing sections with centres of pressure 


time to come the use of short-range aeroplanes in the | farther and farther back, flaps of ever-increasing size and 


direct line of descent from the types now in use, pro- | 
viding day and sleeper accommodation very similar to | 
While on most routes | 


that provided by the railways. 
it seems probable that a few highly developed con- | 
ventional types will provide the services, conceivably | 
the special conditions of the short London-Paris route | 
may produce a specialised type of machine. It is 
possible that the volume and type of traffic may grow | 
to dimensions demanding ferries of great seating | 
capacity. | 
National Routes.—It would be idle to pretend that | 
there is great scope for internal air lines in Great | 
Britain. The distances between aerodromes and towns | 
often make the effective speeds of air travel less than 
that of trains and automobiles. There should, however, | 
be room for a highly organised service based on the | 
plans of the Maybury Committee, permitting regular 
night operation and high-speed civic-centre to aero- 
drome service. The chief virtue of all internal services 
is frequency. For all routes in Great Britain, we may 
expect to use relatively small aireraft for some time 
to come. I feel that we could use a fast ten-seater 
and a fast five-seater. I visualise these as robust all- 
metal aircraft with cruising speeds not less than 
200 m.p.h. Such aircraft should find a ready market 
elsewhere in the Empire and in the rest of the world. 
Regulation and Safety.—The problem of aircraft 
safety falls roughly into two parts. These are: (1) the 
safety of the individual aircraft in the conditions it is 
intended to withstand. This is a study of the aircraft 
per se—inherent safety. (2) The safety of the aircraft 
in its relation to the organisation of which it forms 
part—extraneous safety. Dealing first with inherent 
safety ; for an aircraft to be potentially safe when in | 
motion in conditions it is intended to withstand, the 
airframe and airscrew must be sufficiently strong, the 
power plant must be of proved endurance, the instru- | 





power, and retractable ailerons, are examples of import- 
ance. The regulatory section of the controlling authority 
must analyse the effects of such devices and translate 
their analyses into rules for the safe civil use of the 
devices. The work was being done by the small 


technical staffs of the Air Registration Board and the | 


Department of Civil Aviation before the war. The 
dependence of regulation and safety on theory and 
experiment, and the need for corresponding facilities, 
was understood by the Board. These needs still 
exist, and in planning for the future provision on a 
more generous scale than in the past for the maintenance 
of the regulatory standard is desirable. 

The first cause of accident that comes to the minds 
of most of us is probably engine failure. 
tendency is to combat this by having more than one 
engine. 
of the size of engine units and the structural advantage 
of spreading the load across the span; but if, other 
things equal, a designer were able to supply 4,000 h.p. 
either in two 2,000-h.p. ynits or four 1,000-h.p. units, 
he would most often choose the latter because in the 
first case engine failure may rob him of half his power, 
while in the latter he is unlikely at one time to lose 
more than one quarter. In certain sizes of aeroplane, 
however, the best economic solution is the twin-engine 
type, and it is undesirable in these cases that the twin- 


| 
| 
| 
| 
| 
| 
| 
| 


This tendency also follows the limitation | 


speed motor, with a range of from 300 r.p.m. to 
900 r.p.m. The resulting spindle speeds range from 
0-34 r.p.m. to 22-2 r.p.m. In addition, there are 
100-h.p. variable-speed motors for the boring feed and 
for the rapid traverse of the boring bars and carriages. 
A 34-h.p. motor drives a pump, which gives a supply 
of 300 gallons of cutting lubricant per minute at a 
pressure of 100 lb. per square inch. 

As regards the size of work that can be accommo- 
dated, the spindle bore, as already stated, is 60 in. 
The boring bar pedestals are designed to enable bars 
up to 24 in. in diameter to be used. The roller steadies 
for the work are fitted with Timken roller bearings. 
When boring from one end only, lengths up to 80 ft. 
can be dealt with, but boring up to lengths of 40 ft. 
can be done simultaneously from both ends of the 
work. With this double boring, a cut can be made 
such that the bore of the work is increased by 6 in. 
to 7 in. in diameter, the bore being originally approxi- 
mately 30 in. Work weighing up to 120 tons can be 
supported in the machine. 





HEAVY-DUTY SLIP-RING MOTORS. 


Tue heavy-duty slip-ring motors which Messrs. The 
General Electric Company, Limited, Magnet House, 


The present | Kingsway, London, W.C.2, constructs at its Witton 


Engineering Works, are designed on very robust lines, 
which, it is claimed, gives them great mechanical 
strength. They are specially intended for use on colliery 
haulages and similar heavy-duty drives and are available 
for outputs of 75 h.p. and upwards at pressures up to 
3,300 volts, with a heavy overload capacity. Elec- 
trically they comply fully with British Standard 
Specifications Nos. 168 and 170. Two features of 
particular interest which are embodied in these motors 
are the provision of jacking screws to facilitate centring 
the rotor and a floating gland, which is incorporated 


| in the flameproof slip-ring cover. 


engine arrangement should be rejected because of the | 


consequences of engine failure. We must not accept 
the present degree of reliability of engines just because 
by multiplying their number in a design we can avoid 
serious consequences when they fail. We must strive 
for greater reliability. With dependable power plants, 
the dangers of taking off and forced landing are 
enormously reduced. 


(To be continued.) 


| 
| 
| 
! 


The jacking screws provided for centring purposes 
are situated on each side of the bearing, while the rotor 
itself is secured in position by locking bolts and nuts. 
The bearing pedestal is tapped to receive the jacking 
screws and locating bolts, which cannot therefore 
become displaced. The arrangement is very simple, 
which is an important advantage where adjustments 
may have to be made in a confined space under- 
ground. The slip-rings are enclosed in Buxton 
certified flameproof covers. The floating gland, which 
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is designed to preserve the correct shaft clearances irres- 
pective of bearing wear, is mounted on a roller bearing, 
the inner race of which is secured to the shaft. This 
hearing, which is grease-lubricated, serves to locate the 
gland and does not carry any other load In order to 
permit the gland to take up its correct position, clearance 
is maintained between its faces and the body of the 
machine by spring-loaded balls. These are so arranged 
that they cannot become displaced when dismantling 
the gland. The gland itself can be removed as a self. 
contained unit, together with the outer race of the roller 
bearing, leaving the inner race and rollers on the motor 
shaft. Although designed primarily for use with 
journal bearings, we understand that the floating gland 
can also be successfully fitted on machines having 
ball or roller bearings. 
The terminal boxes used on these motors are designed 
provide accessibility. in dismantling and 
alternative positions for cable entries. In the rotor 
box, mechanical connectors are employed, so that it 
can be removed without interfering with the terminals 
Furthermore, the box can be mounted 


to ease 


on the machines. 
in various ways to receive cables rising or descending 
vertically or entering horizontally. The stator terminal 
boxes are also provided with mechanical connectors, and 
can be mounted to give a choice of four directions for 
the cables. Where neutral-point boxes are required 
they are situated on the side of the machine opposite 
to the terminal boxes. Both boxes are similar in every 
respect so that either may be 
supply 


WAR-TIME BUILDING 
CONSTRUCTION. 


ANOTHER bulletin, making the seventh, dealing with 
war-time building construction, has now been issued 
by the Department of Scientific and Industrial Research. 
The contents of the first three of these bulletins were 


reviewed on page 640 of our issue of June 21, 1940, 
nd of the second three on page 25 of our issue of 
July 12, 1940. These bulletins can be obtained from 


H.M. Stationery Office, the price of each being Is. net. 
The main object of Wartime Building Bulletin No. 7 
to examine methods of construction which will 
enable small to be built with the minimum 
amount of timber and iron and steel without altering 
the conditions of comfort and the cost. The shortage 
of timber practically prohibits its use to-day for house 
building, and though steel reinforcement must be 
substituted, economy in its employment is the first 


Is 


house s 


consideration 
To obtain figures with which to make comparisons, 
two typical designs for small houses have been examined 
and their constructional details worked out. Tables 
are given how much steel would be needed 
to erect these houses, using either pre-cast or 
Although the latter requires less steel, 
it needs more shuttering. To obtain these data 
a hollow tile and construction chosen. 
It is emphasised, however, that many other forms of 
construction might give equally good or better results ; 
und that the results obtained are intended to set only 
t maximum limit to the steel which can be permitted. 
Tables are given showing the possibilities of this 
hollow tile construction, both in pre-cast and in situ 
forms 
Considerable 


to show 
n situ 


construction 


concrete was 


laid the 

proper planning for war-time conditions 
be kept small, and cross walls used for load carrying 
whenever possibk Flat roofs are stated to be more 
economical in steel than pitched roofs must, 
therefore, be used even if at some later date it is felt 
necessary to alter them Heat more 
important with flat roofs than with pitched roofs, and 
the report deals with this subject in a table showing 
the comparative values of different forms of roof. 
Means of dealing with the possibility of trouble from 
smoky chimneys are also discussed. Air-raid precau 
tions are mentioned, and it is shown that practically 
no increase in steel is required to make the flat roofs 
resistant to light incendiary bombs. There 
suggestion that in houses havin, a small room, such as 
a bathroom, on the ground floor, air-raid shelters might 
constructed within the house with only small 
alterations in structur: Sound insulation between 
houses considered, and it is pointed out that by 
adopting proper methods very good results can be 
obtained at comparatively little additional expense 


importance of 
Spans must 


stress is on 


and 


insulation 


is 


Is also a 


he 
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Homt riMBE! Control of 
13) Order, which came into force on July 13, 
be converted to 


CONCESSIONS FOR (Ci ROWN 


Timber (No 


provides that home-grown timber may 


any specification without a licence Power is, however, 


given to the Timber Control to prohibit such conversion 


and s0 prevent the use of timber for non-essential 


purposes 


used for the incoming | 


| than before, and a concise but comprehensive account 


ENGINEERING. 


ANNUALS AND REFERENCE BOOKS. | 


Molesworth’s Pocket Book of Engineering Formule. 
Although the preface to the 31st edition of this engin- 
eer’s classic states that its complete revision was inter 
rupted by the outbreak of war and the consequent 
necessity, from service and other demands, for a 
hurried re-issue, even a cursory examination will show 
that enough work has been done on it to render previous 
editions obsolete. There are several new features 
and additions to standard matter, while judicious 
excisions have prevented these from rendering the book 
appreciably bulkier, its handy size having always been 
an asset. No really pertinent matter has been omitted, 
however, the items deleted consisting of such matter as 
the foreign money tables, which nowadays have no 
practical utility in view of fluctuating exchanges. 
Probably the section which has undergone the greatest 
expansion is that relating to aircraft construction. 
This section, moreover, is supplemented by lists of 
material specifications and miscellaneous reports and 
memoranda, so that the inquirer is informed where to 
turn for more complete information on particular | 
subjects. The additional material is quite up to date ; 
for instance, the meagre table of somewhat ancient 
English and American locomotives has been replaced | 
by a four-page table of representative heavy engines as 
existing in the chief countries of the world in 1938. 
Similarly, in the greatly expanded sections on refri- 
geration and insulation, results first published in 1938 
are cited. On the other hand, it is evident that, here 
and there, some sections have had to be left alone, the 
latest reference to the marine Diesel engine, for example, 
being dated 1924. The subjects of toothed gears, and of 
ball and roller bearings, are treated more exhaustively 


of modern flour and corn milling is included. As the 
work deals with both civil and mechanical engineering, 
the field is too large for us to touch upon all the changes 
that have taken place, but it may be said that in certain 
details a greater clarity has been effected and some of | 
the tables, for example, those of areas and circum- 
ferences of circles, have been arranged in a novel and 


more convenient form. The new edition has been 
edited by Dr. A. P. Thurston, M.I.Mech.E., and is 
published by Messrs. E. and F. N. Spon, Limited, 


London, at the price of 7s. 6d. net, postage 4d. 


ENGINEERING TRAINING AND 


EDUCATION. 


/ niversily College of The prospectuses 
of the Departments of Engineering and Metallurgy 
of the University College of Swansea, for the session 
1940-41, have recently been The College 
provides pass and honours degree courses and diploma 


Swansea, 


issued. 


courses, extending over three and sometimes four 
vears, in civil, mechanical and electrical engineer- 
ing. and in metallurgy An honours degree in 


metallurgical engineering is also obtainable. The work 
in mathematics, physics, and engineering during the 
first year is the same for all engineering students. The 
courses taken during the second and third years depend 
upon the branch of engineering selected, but always 
include one-year courses in the strength and elasticity 
of materials and in electrical technology. Afternoon 
visits to neighbouring works are arranged for the benefit 
of engineering students, at intervals throughout each 
session, while occasional lectures on the business, 
administrative and managerial sides of industrial 
undertakings are delivered by members of the College | 
Council and others. The work of the Metallurgy 
Department is conducted in new laboratories, specially 
designed for the purpose, and erected on a site adjacent 
to the main College buildings. The accommodation 
includes three large main laboratories, reserved, respec- 
tively. for dry assaying and general furnace work, 
wet assaying, and physical testing. Smaller labora- 
available for instruction and research in 


tories are 
pyrometry, metallography, magnetic and _ electrical 
determinations, and refractory materials. The two 


prospectuses contain full particulars regarding degree 
and diploma regulations, examination syllabuses, time 
tables, the scholarships obtainable, and fees. The 
prospectuses may be obtained on application to the 
Registrar of the College, Singleton Park, Swansea. 





CONTROL OF FLAX.—The Minister of Supply has made 
a further Order relating to the control of flax under the 
Defence Regulations. This, the Control of Flax (No. 9) 
1940 effect of revoking the schedule of 
prices of dry spun flax in force since 
brings into operation a new schedule. 

be addressed to the Flax Control, 
Washington Hotel, Chester. or to 
at the Chamber of Commerce, 


Order has the 


maximum yarns, 
March 
Inquiries should 
Ministry of Supply, 
the offices of the Control 
' Belfast, and at Reform-street, 


ox 


and 


Dundee. 


AUG. 9, 1940. 


PERSONAL. 


MESSRS. WILD-BARFIELD ELECTRIC FURNACES, 
LIMITED, inform us that on and after Monday next, 
August 12, they will be occupying their new offices and 
works, the address of which is Elecfurn Works, Watford 
By-Pass, Watford, Herts. For the time being, the 
accounts and Eternite sales departments of the firm’s 
associated company, Messrs. G.W.B. Electric Furnaces, 
Limited, will also be at the same address. 

MaJsorR-GENERAL A. E. Davipson, C.B., D.S.O., has 
been appointed Colonel Commandant of the Corps of 
Royal Engineers in succession to Colonel (Honorary 
Major-General) Sir Sydney D’A. Crookshank, K.C.M.G.., 


C.B., D.S.O., who has attained the age limit for the 
appointment. 

Mr. H. W. SWANN, M.I.E.E., has accepted the invita- 
tion of the Executive Council of the Association of 


Supervising Electrical Engineers to continue as president 
of the Association for another year. 


Mr. R. LONSDALE has been appointed electrical 
engineer of the Brierfield Urban District Council. 

Mr. H. R. LAMB has retired from the position of 
electrical engineer to the City of Birmingham Gas 
Department. 

Mr. WILLIAM Westwoop, O.B.E., J.P., has been 
appointed Principal Labour Adviser to the Board of 
Admiralty. 

Dr. J. E. Hurst, chairman of the research committec 
of the British Cast [ron Research Association and thx 


G. PEARCE, and also 


EVEREST, have been 


Director of the Association, Mr. J. 
Mr. E. W. CURRIE and Dr. A. B. 
invited to form an advisory committee to the Director 
of Iron Castings, Iron and Steel Control, Ministry of 
Supply. 

Mr. RicHARD HENNIKER, M.A., A.R.1.B.A., the secre 
tary of the Research Board, Royal Institute of British 
Architects, is being called up for active service and, in 
consequence, will be relinquishing his position. Mr. 
R. A. Duncan, A.R.1.B.A., will be acting secretary for 
the time being, and all future communications should bx 
16, Harpur-street, London, W.C.1. 
B. M. 


Steel 


addressed to him, at 

Mr. FRED CLEMENTS has succeeded Sir William 
Bird as chairman of Messrs. Park Iron and 
Company, Limited. Rotherham, Yorkshire. Mr. Clements, 


Gate 


however, will continue to act as managing director. 

Mr. F. A. AYER, who has acted as general managtr of 
the Roan Antelope Copper Mines, Limited, and the 
Mufulira Copper Mines, Limited, Northern Rhodesia. 


since 1933, has been appointed consulting engineer as 
from November 1. Mr. R. M. PETERSON, manager of 
the Mufulira Copper Mines, is succeeding Mr. Ayer as 


general manager to both companies. 








TENDERS. 


WE have received from the Department of Overseas 
Trade, Great London, 8.W.1, particulars 
of the undermentioned tenders, the closing of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


George-street, 
dates 


Transformers, single-phase. double-wound, outdoor- 
type, oil-immersed, four 2,500-kVA, alternatively, 


eight 1,677-kKVA. Public Works Department, Wellington, 


N.Z.; October 8. (T. 21,197/40.) 
Synchronous Condenser, 20,000 kVA, three-phase, 
50-cycle, 11,000-volt, together with control and pro 


Public Works Department, Welling 
(T. 21,199/40.) 


tective equipment. 
ton, N.Z. ; October 8. 

Switchgear, 66-kV outdoor, and steelwork, for Winton 
Substation. Public Works Department, Wellington, 
N.Z.; October 15. (T. 21,206/40.) 

Cable, one length of 4,000 ft. in one piece, vulcanised- 
rubber insulated, tough-rubber compound sheathed and 
metal screened, having three active conductors, suitably 
insulated, for use on a three-phase 6-6-kV system, with 
the neutral earthed. State Electricity Commission of 
Victoria, Melbourne, Australia; October 15. (T. 
21,227 /40.) 





SHIPS’ ANCHORS AND 
Trade 


licence, 


PROHIBITION OF EXPORTS OF 
Gas CYLINDERS.—The Board of has 
Order prohibiting, except under the 
all destinations of ships’ anchors and grapnels, and parts. 
including swivels and shackles, and also portable metal 
gas cylinders, whether filled or unfilled. 


an 
to 


made 


export 


THe ConTROL OF PyYRITES.—-The Control of Pyrites 
(No. 1) Order makes the Minister of Supply the sole 
purchaser of pyrites produced in the United Kingdom. 


All communications on this subject should be addressed 
to the Controller of Sulphuric Acid, Ministry of Supply, 
19, Berkeley -square,. Bristol, 8. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Portugal was again attracting 
the chief interest on the Welsh steam-coal market during 
the past week. It was reliably reported that the nego- 
tiations which had been proceeding for some time between 
local coal interests and the Portuguese authorities for a 
new arrangement providing for the exchange of Portu- 
guese pitwood for Welsh coals are now reaching a con- 


clusion. In the past, Portugal has been supplying about 
250,000 tons of mining timber to South Wales per 
annum, but it was estimated that the local collieries | 


could take all the wood Portugal could offer. It was 
understood that Portugal would provide a market for 
between 750,000 and 1,000,000 tons of coal per annum. 
Statements made in the House of Commons regarding 


South Wales and Durham exports to Argentina during | 


the week were regarded on the local market as mis- 
leading. It will be remembered that it was stated that 
South Wales had been unable to supply a cargo of coal 
‘for Argentina and that that country had been forced 
to take Durham coal. It was pointed out that the 
Minister for Mines must have been referring to the time 
during which South Wales was concentrating upon main- 
taining vital exports to France, when the amount of 
coal available for other countries was extremely limited. 
The home trade continues to present the greatest 
activity. Deliveries to this section continue to be 
made on a large scale, and absorb the greater part of 
the current outputs of the collieries. As a result, opera- 
tions at the pits, last week, were at a good level and 
sellers were able to hold for full-late figures. Best large 
qualities were provided with steady outlets while the 
popular sized sorts were in steady request. Bituminous 
smalls came in good demand, but the dry sorts were 
slow. Cokes and patent fuel were busy. 

The Iron and Steel Trade.-—Activity in the iron and 
steel and allied trades was well maintained during the 
week. The demand for the various products continued, 
and order books were well filled for some time to come. 








. 
NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

fron and Steel.—After working at high pressure for 
several months without a break, some steel and engin- 
eering plants in this district closed down on Saturday 
last and resumed operations yesterday. Some concerns, 
however, did not suspend operations. Many thousands 
of operatives had a three-days’ holiday while urgent 
repairs were carried out to plant and furnaces. Arrears 
of contracts are reported by makers of raw and semi- 
finished materials, although outputs are reaching record 
dimensions. Forward buying is out of the question. 


There is a good market in structural steel, but supplies | 


are only available for work of national importance. 
Rolling mills, forges, and press shops are all operating 
at full capacity. Re-rollers are particularly busy. Bars 
and cold-rolled strip are in strong demand ; spring steels 
also find a ready market. Scrap supplies are at present 
ample to meet all requirements. During the past year, 
Sheftield Corporation salvaged 3,674 tons of scrap metal, 


vear. There is a brisk flow of orders in the heavy- 
machinery and engineering branches. Orders are on 
hand for ball mills and crushing and elevating plant for 
British firms. Grinding and crushing machines are also 
being produced for mining enterprises in South Africa, 
South America, Australia, Canada, India, and New 
Zealand. Orders are more numerous for railway rolling 
stock; makers of springs, tyres, wheels, buffers, and 
similar railway products report a steady improvement 
during the past few months. India is taking increased 
supplies from Sheffield firms, particularly of buffers. 
Shipbuilding yards in various parts of the country are 
buying larger tonnages of steel, forgings and castings, 
and tools. Inquiries at works producing agricultural 
steel, machinery parts, and tools, reveal that a record 
amount of business has been done during the past nine 
months ; current trade largely concerns harvesting plant. 
There is an active trade in electrical equipment, and 
special-steel makers are having difficulty in coping with 
orders. Not only are stainless and heat- and acid- 
resisting materials in demand, but there is a strong call 
for magnet steel, tool steel, and steels capable of with- 


standing excessive wear and strain. Tool firms are 
exceptionally busy. 
South Yorkshire Coal Trade.—-Increased outputs are 


reported by collieries in this area. The inland demand | Sutherland’s vest-pocket booklet, First Aid to Injured | 


has broadened considerably during the past few months ; 


ENGINEERING. 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


| General Situation.—While, under the control scheme 
of distribution, regular deliveries of iron and steel to 
firms directly concerned with war needs have become 
equal to their requirements, ordinary business trans- 
actions are few. The maintenance of the aggregate 
| tonnage output at a very high level, however, promises 

gradually to provide parcels of certain commodities 
| which are in demand for general industrial purposes. 
| Licences for the export of one or two descriptions of 
material have been obtained and there is to be a release 
| of a little additional tonnage for shipment overseas as 
| the supply justifies the movement. 





' 
| 


ascertainable 
| concerning the Cleveland pig branch of trade. Merchants 
| have few opportunities of handling parcels and the light 
intermittent make provides producers with but little 
saleable tonnage. The present supply is passing promptly 
into use and is supplemented by deliveries of Midland 
pig on a scale that satisfies the North-East Coast foundry 
owners’ demands. At the same time, though there is no 
actual shortage of foundry iron, expansion of supply to 
permit the replenishment of the depleted stocks, would 
be very welcome. The fixed prices of Cleveland pig 


| Cleveland Iron Trade.—Little is 


news 





within the Tees-side zone. 

Hematite._-Increased stringency in the Kast 
| hematite department is causing some difficulty, but 
producers expect to be able to deal with the situation. 
They have little iron for sale, but are still able to supply 
| the essential needs of consumers and expect to enlarge 
the already heavy output sufficiently to meet urgent 
| requirements. Buyers are pressing for full contract 
deliveries and are anxious to place new orders. The 
| few parcels of iron now held by second hands are being 
| carefully distributed among regular customers. The 
| stabilised quotations are at the equivalent of No. 1 
grade of hematite at 131s., delivered to North of England 


areas. 
| 


Coast 








Basic Iron.-—Steel-making plants owned by basic-iron 
producers are receiving ample supplies of iron, the output 
of which, however, leaves little or no tonnage available 
for use elsewhere. The nominal price of basic iron remains 
jat 113s. 

Foreign Ore.—Steady imports of foreign ore enable 
consumers to maintain their stocks at an exceptionally 
high level. 

Blast-Furnace Coke.—Durhain blast-furnace 
plentiful. Local users are well covered and _ sellers 
| contract obligations are as extensive as is considered 
| advisable, so that transactions are few. Market values 
re based on good medium qualities at 33s. 5d. at the 
ovens. 

Manufactured Iron and Steel.—The supply 
finished iron and steel is ample for the heavy require- 
ments of re-rollers. Activity at finished-iron works is 
gradually increasing and the continued pressure for 
delivery of all descriptions of finished steel keeps the 
| various plants fully employed. The outputs of sheet- 
| makers are not quite equal to the delivery demand and 


coke is 
, 


of semi- 


| building are absorbing heavy tonnages. Soft steel billets 

| are quoted 101. 108. to 101. 15s. ; hard billets, 111. 17s. 6d. ; 
joists and angles, 13/7. 13s.; heavy plates, 142. 3s.; and 
boiler plates, 151. 0s. 6d. 

Scrap.— Deliveries of home and imported iron and steel 
scrap are on a much improved scale, but the demand 

is unabated and available parcels are promptly taken up. 








| 
| 


| EXPORT GROUP FOR STATIC CONDENSERS FOR POWER- 
| FacToR CORRECTION..—An additional sectional export 
| group, to deal with static condensers for power-factor 
| correction, has been formed to work under the egis 
_ the Electrical Machinery Export Committee. The 

secretary of the Group is Mr. A. G. Seaman and the official 
| address is 36, Kingsway, London, W.C.2. Membership 

is open to all bona-fide manufacturers of equipment of 


| this type in Great Britain, who export or intend te 





export their manufactures. Applications and inquiries 
| Should be addressed to the secretary. 

| ——_ 

‘First AIp TO INJURED AND SICK.”-—Emergency 
treatment for a number of industrial types of casualty 
is included in the 42nd edition of the late Dr. J. F. 


| and Sick. As examples may be mentioned asphyxiation 


remain at the level of No. 3 description at 120s., delivered 
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| NOTES FROM THE NORTH. 


Giasaow, Wednesday. 

Scottish Steel Trade.—The raw material position, which 
lis of vital importance to the Scottish steel-producing 
industry, is very satisfactory at the present time, and 
with a plentiful supply, the current output of steel is 
being maintained on a record scale. Heavy, light, and 
sectional material is in steady demand, and all deliveries 
go rapidly into consumption as the various Government 
departments keep up a constant pressure for material 
of all kinds. The shipyards are busy with new tonnage, 
and the munitions factories are working night and day. 
The makers of black steel sheets have well filled order 
books, and are fully employed with important business 
of an urgent nature. Containers of all descriptions are 
in steady demand. Priority orders are accounting for 
the bulk of the current output of steel, and little 
obtainable for other purposes. The market prices are 
as follows :—Boiler plates, 15/. per ton; ship plates, 
14/7. 3s. per ton; sections, 131. 138. per ton; medium 
plates (rolled in sheet mills), § in. and thicker, 18/. 7s. 6d. 
per ton; mild-steel black sheets, No. 21-24 gauge, 
close annealed, 191. 6d. per ton; galvanised plain 
steel sheets, No. 21-24 gauge, 231. 2s. 6d. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 221. 12s. 6d. 
per ton. 

Malleable-Iron Trade.—-In the West of 
malleable-iron trade there is still a steady demand for 
| bar-iron, and makers are all busy. The demand for re- 
rolled steel bars is extremely heavy at present, and every 
endeavour is being made to keep it well supplied with 
raw materials. Deliveries of semies from overseas have 
lately been very satisfactory, and the tonnage on hand 
is ample for the immediate future, but makers are pressing 
| for larger supplies so that some stock can be held in 
The following are to-day’s quotations :-—Crown 
2s. 6d. per ton; best iron, 15/. per ton; No. 3 


is 


7s. 





Scotland 





| reserve. 
bars, 151. 


bars, 131. 7s. 6d. per ton; No. 4 bars, 131, 12s. 6d. per 
ton; re-rolled steel bars, tested, 151. Ils. 6d. per ton, 
and untested, 15/7. 8s. 6d. per ton; angles and tees, 


4 in. and under, tested, 15/. 1s. 6d. per ton, and untested, 
141. 18s. 6d. per ton, all for home delivery. 

-There has been no falling off 
in the demand for Scottish pig-iron and the current 
output is rapidly absorbed. Arrangements made to 
maintain supplies of iron ore from sources outside those 
from which the bulk was formerly drawn have proved 
very satisfactory, with the result that all the blast- 
furnaces have been kept operating steadily. Hematite 
and basic iron are still in strong demand, and a good 
business is also going through for foundry grades. 


Scottish Pig-Iron Trade. 





| 


} 
| BRITISH RAILWAY OPERATIONS.—The total net revenue 
of the four main-line railway companies and the London 
| Passenger Transport Board during the first half of 1940 
| was 21,460,0001. 











UNITED STATES Exports OF IRON AND STEEL.— During 
| the first quarter of the present year, the United States 
|} exported 1,289,701 tons of iron and steel products, 
compared with 431,663 tons in the period January to 


March, 1939. 


including tins, as compared with 860 tons in the previous | the calls for steel for constructional work and for ship- | 


TOOLS. 


CONTROL OF SECOND-HAND MACHINE -An 
Order controlling dealings in second-hand machine tools, 
entitled the Control of Machine Tools (No. 3) Order, 1940, 
has just been made by the Minister of Supply. It 
requires all second-hand machine-tool dealers to register 
with the Ministry and to keep a register of their dealings 
in these tools. On and after August 17 no dealings will 
be authorised except) under licence granted by the 
| Minister of Supply. The Order also limits merchants’ 
dealings to sales to Government Departments and other 
bona-fide users. The Minister of Supply may, from time 
to time, make Directions fixing prices. The Order is 
dated July 29 and came into force on August 1. Copies 
of the Order are obtainable on application to H.M. 
Stationery Office, York House, Kingsway, London, 
W.C.2. 


ELECTRO-MEDICAL APPLIANCES AND X-RAY APPARATUS 
SECTIONAL Export Grovups.—The formation of two 
additional sectional export groups, which will operate 
under the egis of the Electrical Goods and Apparatus 
Export Committee, has recently been notified to the 
| Board of Trade. The first is entitled Electro-Medical 
Appliances Sectional Export Group and the second, 
X-Ray Apparatus Sectional Export Group. The chair- 
man of the first Group has not yet been appointed but 
| that of the second is Mr. R. S. Wright. The secretary 





steel and engineering works are heavy consumers, and | by breathing poisonous gases or vapours arising from | of both groups is Mr. Felix A. Rogers and the official 


stocks are being accumulated at many works. 
power stations are buying heavy tonnages of smalis and 
slacks for stocking purposes. Considering the time of the 
year, the house coal market is exceptionally brisk ; house- 
holders have heeded the Government’s warning and are 
stocking their cellars. There is a good demand for coke. 


burning by corrosive acids and alkalies. The booklet, 

which is edited by Dr. Halliday Sutherland, is published 
| by Messrs. E. and S. Livingstone, 16-17, Teviot-place, 
| Edinburgh, at the price of 6d. net, or 8d. including 
| postage. 


Electric | various industrial processes ; electricity accidents; and | address, in each case, is 36, Kingsway, London, W.C.2. 


Membership is open to all bona-fide manufacturers, in 
| the United Kingdom, of the products named, who export 
| or intend to export, their manufactures. All inquiries 
and communications should be addressed to the secretary 

at the above address. 
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Cyclist & Pedestrian Tunnel 


(1940 4) 


THE SURFACE TREATMENT OF 
ALUMINIUM CASTINGS. 
Tne surface finish given to light-alloy castings 


depends, of course, on the particular use to which 
the component is to be pur; some castings are merely 


cleaned and polished whi'e others are subsequently | 


anodised, plated, painted or varnished. Whatever 
the final treatment, however, all castings have to be 
subjected to the preliminary cleaning and polishing 
operation, as this constitutes the basis for virtually 
every other type of finish. For this reason, the 
mechanical treatment of castings is dealt with in great 
detail in a well-written brochure, entitled The Surface 
of Aluminium Castings, issued recently 
by Aluminium Union Limited, The Adelphi, 
Strand, London, W.C.2. The firet roughing operations, 
it is pointed out, are usually cavried out with silicon- 
carbide wheels (24-50 grit) operating at peripheral 
speeds ranging from 1,500 ft. to 4,000 ft. per minute. 
Individual practices vary widely, but features common 
to all are the use of wheels of open texture, to avoid 
glazing, and a preference for dry grinding. 

The first stage of polishing is usually carried out on 
wooden wheels faced with canvas or leather, or on 
wheels built up of fabric discs glued together. The 
wheels may vary in diameter from 6 in. to 20 in., and 
in thickness from 1-5 in. to 4 in. They operate at 
peripheral speeds of 5,000 ft. per minute and the 
abrasive medium employed is emery or fused alumina 
(Nos. 60-100). As in the first grinding operation, care 
muat be taken to avoid undue heating of the metal and, 
eason, a lubricant, consisting of tallow thinned 
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down with lard oil, is sometimes employed. The next | obtained which may readily be buffed to a high finish, 
stage of the polishing process is usually referred to as | thus forming the basis for chromium and other deposits, 
“greasing,” and is carried out on felt or sheepskin | which are applied in the usual way from baths of normal 
wheels faced with Nos. 100-200 emery and operating | composition. It is remarked that certain fallacies still 
at a surface speed of 5,000 ft. per minute. A lubricant | exist regarding the permanence and strength of adhesion 
is always used and this often consists of tallow or | of electro-deposits on aluminium, and, in this connec- 
beeswax mixed with oil. The buffing operation, which | tion, the author of the brochure considers that deposits 
is next undertaken, is carried out by means of stitched | correctly applied on aluminium alloys are not inferior 
wheels operating at a speed of 7,000 ft. per minute and | to those deposited on heavy metals. 
treated, as a rule, with tripoli in a hard-grease base. | 
The final polishing is done on soft, open, muslin or 
flannel wheels running at about 8,000-10,000 ft. per 
minute and treated with a slow-cutting silica abrasive 
in a grease base. | Minister of Transport has made the Emergency Powers 
In addition to hints on the anodising and other | (Defence) Road Vehicles and Drivers (Amendment) 
chemical-treatment processes, and on painting tech- | Order, 1940. Under this Order any person over the age 
nique, the brochure contains some interesting informa- | of 21 holding either an ordinary driving licence (whether 
“tion concerning the electroplating of aluminium-alloy | full or provisional), authorising him to drive vehicles in 
castings. It is stated that although chromium may be | Group I, or a National Service driving licence authorising 
deposited directly on to aluminium, more satisfactory | him to drive vehicles of all descriptions, may drive a 
results are, in general, obtained by the deposition of an | heavy goods vehicle without further licence or permit. 
undercoating of buffed nickel. A nickel electroplating | The holder of a heavy goods vehicle driver's licence or 
bath which has given good results contains 45 oz. of | permit should therefore not apply for its renewal when 
nickel sulphate, 2-28 oz. of nickel chloride, and 4 oz. | it expires. The Order also extends, for another year 
of boric acid per gallon. To overcome a tendency to | from its present expiry date, the validity of every public- 
pitting, intermittent additions of hydrogen peroxide | service vehicle driver’s and conductor’s licence and 
(0-053 oz. per gallon of 30 per cent. peroxide) are made | permit which was in force on July 31. The holder of a 
to the bath during the operation, but excess should be | public-service vehicle driver’s or conductor’s licence 
avoided as it has an embrittling effect on the deposit. | or permit which was valid on that date need not, there- 
The bath is used at a temperature of 60 deg. to65deg.C., | fore, apply for its renewal for another year from its 
with a current density of 30 amperes per square foot, | present expiry date. In addition, the Order extends 
|the pH of the bath being maintained at between | the period of validity of all public-service vehicle drivers’ 
2-0 and 2-5. A satisfactory mat deposit of nickel is | and conductors’ permits issued in future to two years. 








MoToR-VEHICLE DrivInc LiceNcEs.—The Secretary 
to the Ministry of Transport has announced that the 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis-~ 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

TreveeraPnuic f{ ‘ ENGINEERING,” LESQUARE 

ADDRESS LONDON. 

TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- | 


plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
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BUILDING RESEARCH. 


In common with a number of similar establish- 
|ments, the Building Research Station owes its 
| origin to the need, first fully realised in this country 
| during the war of 1914-1918, for the organisation 
of scientific and industrial research on a national 
| basis. The growth of the Station during the past 
| twenty years, and the increasing repute in which 
|it is held by the building and civil-engineering 
| professions, are the best possible testimony to the 
| success with which it has fulfilled its functions of 
| placing the traditional art of building upon a 
| secure scientific foundation, of studying and develop- 
| ing new materials and methods of construction, and 
|of enlarging its own knowledge and sphere of 
| utility by cultivating an intimate contact with 
practical men and problems of the building industry. 
| An establishment which has thus become of increas- 
ing value in peace is evidently able, as a mature 
organisation, to give a service at the present time of 
which the country felt the need during and imme- 
|diately after the last war. Although normal 
| building is greatly restricted, extensive programmes 
|of construction are in hand by Government and 
| local authorities, the often special or novel features 
of which raise precisely the class of problem upon 
which the building Research Station is peculiarly 
| fitted to advise. The application and limitations 
of alternative or waste products as building materials, 
the rapid investigation, by mechanical or other 
tests, of emergency construction, and the general 
| consideration of new technical questions in the 
light of accumulated data, are all obvious directions 
in which the Station can contribute effectively to 
the war effort. 

Such of the major items of the pre-war research 
programme, therefore, as have not been suspended 
or drastically curtailed, are proceeding in restricted 

| directions dictated by the immediate needs of a 
| nation at war, while the Station as a whole has been 
| adapted to deal expeditiously with urgent problems 
‘as they arise. in this connection, particular 


Iil 


| , ‘ are , 
|mention must be made of investigations into 


structural aspects of air-raid precautions, with 
| which a proportion of the staff have been occupied 
| since before the outbreak of war under the leadership 
| of Dr. Stradling, who is Chief Adviser on Research 
jand Experiment to the Air Raid Precautions 
| Department. The recently-published annual report* 
of the Station also mentions that numerous tests 
of building materials for A.R.P. service are being 
| undertaken, in co-operation with other research 
| institutions, upon gas resistant and fire retardant 
paints, and fireproofing treatments for fabrics. 
Similarly, coverings and linings of flame-resisting 
materials intended for protecting house roofs and 
| attics against the fire effects of incendiary bombs 
/ are being examined at the Fire Offices Committee’s 
| testing station at Elstree. Fire-resistance research 
| of a more basic character has been carried out upon 
| Slab floors and clay-brick walls, but the major 
| attention has been directed to reinforced-concrete 
columns, for which the conclusions reached are 
that the factors which chiefly influence the fire- 
| resistant properties are the working stress and the 
| Earcoeenes of main steel in the concrete, the 
overall size of the column. These results refer 
| specifically to columns of square section made 
with an aggregate of flint gravel, but it is note- 
worthy that the crushing strength of the concretes 
so far tested appears to have little effect on the 
endurance of a loaded column exposed to fire. 

As regards the strength of square-section, 
unreinforced concrete columns, not exposed to fire, 
but* loaded slightly eccentrically to allow for any 
accidental eccentricity or initial crookedness which 
might occur in practice, a series of tests with 
different mixes has shown that the maximum 
permissible pressure for a slenderness ratio of six is 
equal to the 6-in. cube strength at 28 days divided 
by 6 or 10, the smaller denominator being applied 
for fine concretes, and the larger for mass concretes. 
The permissible pressure is affected, of course, by 
the slenderness of the column, and follows an 
approximately linear relation, ranging from 20 per 
cent. greater, for slenderness ratio 1, d5wn to 30 per 
cent. less, for slenderness ratio 16, than the value 
for a slenderness ratio of 6 derived by the above 
formula. 

Prominent among the Station’s pre-war researches 
that have gained added importance from war-time 
| conditions is a systematic review of the sources 
|and methods of utilising air-cooled blast-furnace 
|slag. A year’s work has covered almost every 
Pre meee. plant in England and Wales, and a 
fully representative selection of the methods em- 
ployed for preparing the slag for sale; and has 
reviewed roads, buildings and concrete structures 
in which slag has been used. The survey shows 
that while, at present, the most important use of 
slag is for tar macadam, it is to all appearances a 
perfectly successful aggregate for mass-concrete 
foundations, and, in such examples of reinforced 
concrete as have been inspected, does not corrode 
the reinforcing steel. Slag aggregate is also giving 
good results for pre-cast paving slabs and kerbs, 
especially in circumstances where slag of sand size 
can be carefully selected or washed before being 
used. Care must be taken generally, however, 
to avoid more than 0-5 per cent. of sulphate, 
expressed as SO,, in sand-size slag aggregate, since 
this impurity promotes expansion in the concrete 
sometimes leading to trouble in thin sections. The 
sulphate is probably produced by oxidation of the 
sulphide in the slag before the latter is incorporated 
in the concrete, and precautions in selection should, 
therefore, enable the recommended sulphate limit 
to be observed. If this is done, outdoor weathering 
trials now in progress at the Station upon concrete 
flags and prisms suggest that no -unsoundness is 
likely to develop, while laboratory tests of slag 
concretes and mortars, of six months age, indicate 
that compressive strengths are adequate, though 
somewhat below those of comparable gravel con- 
cretes at the same age. 

Under the stress of emergency conditions, the 
speed with which new building construction can 
be made strong and habitable lends importance to 
two branches of research that have been in progress 














* Report of the Building Research Board for the Year 
939. London: H.M. Stationery Office. [Price 1s, net.) 
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at the Station for some time. The first of these 
concerns the fundamental aspects of the compaction 
of conerete by vibration, in which the Station, in 
co-operation with the Institution of Civil Engineers, 
has recently made a series of comparative tests 
to observe the behaviour of various types of vibrator, 
used in the field for placing large and _ heavily- 
Among the conclusions 
drawn from these trials is the superiority of com- 
pressed-air ‘shimmy ™ vibrators over the electric 
internal type ; although the latter offer the partly 
compensating advantage of being applicable, on 
account of their rigidity, to situations inaccessible 
to “shimmy vibrators. The time of vibration 
necessary to secure good consolidation ranges from 
5 to 10 seconds per square foot of surface for layers 
2 ft. thick. The maximum depth of 
the layer that can be satisfactorily consolidated 
by vibration depends, however, on the consistency 
of the mix, being about 2 ft. for concrete having a 
slump of 3 in., and not more than 1 ft. for stiffer 


reinfe reed concrete sect ions. 


up to about 


CONSIBLCNCIES. An important practical point 18 
that concrete, in all cases, should be distributed 
manually before vibration is applied. If the 


vibrator is used to distribute the concrete by causing 
it to flow laterally, it may cause trouble from lait 
ince, separation and bleeding ; and, while extensive 
and rapid bleeding commonly occurs when vibrators 
ire used, it can invariably be reduced by adjustment 
of the grading and water content of the mix. It is 
to the Station's that, 
long as a vibrator is not so powerful as to displace 
reinforcing bars, it may be held in contact with the 
bars for short periods even if they extend into partly- 
set Vibrators should however, 
held in position near shuttering, or 
be allowed to touch the formwork. Such precau 
tions evidently entail ceaseless and skilled super- 


Interesting quote view 80 


concrete, not, be 


an inclined 


vision ; but, if they are observed, consolidation can 
be rapidly carried out, at rates ranging from 5 to 
10 cub. yd. per hour for a small vibrator and from 
10 to 25 cub. yd. per hour for vibrators of medium 
and large size. 

The second research deals with the mutual effects 
of paint, or distemper, and plaster, and has been the 
subject of tests directed, on the one hand, to the 
effects of the moisture in the plaster on the adhesion 
of paints, and on the other, to the effects of paints 
on the rate of drying of various types of plaster. 
It appears, generally, that priming paints of the 
alkali-resistant type suffer of adhesion 
from wet plaster than the simpler linseed-oil paints. 
On the other hand, a white-lead linseed-oil 
primer retards evaporation from the plaster and 
thus has the beneficial effect of avoiding incomplete 
hydration in plasters—like Keene’s—-which take 
a long time to hydrate. With alkali-resistant paints 
and the oilier types of primer, evaporation from 
plaster may continue for as long as eight months, 
whereas distempers and certain types of oil paints 
offer practically resistance to the passage of 
moisture, evaporation being complete in less than 
a week, just if the plaster had remained 
uncovered. 


less loss 


‘sharp ” 


no 
as 


One other commendable activity of the Station, 
to meet the need for the utmost economy in the 
use of all materials, especially steel, in essential 
construction at present, is the issue of a series of 
Wartame Building Bulletins, of which seven have 
now been published. Beyond the bare fact that 
these Bulletins describe economical type designs 
of structural steelwork for single-storey factories, 
of small huts, and of general reinforced-concrete 
construction, no detailed mention need be given 
here, as their technical aspects have been already 
reviewed in ENGinegerinec.* The Bulletins are 
a guide to architects and contractors ; 
anticipate many queries arising from urgent 
or improvised building, upon which good designers 


not only 
they 


are not unnaturally hesitant. This is not to 
imply that inquiries are unwelcomed by the 
Station staff. On the contrary, the Board's 


report emphasises that time and money can be 
saved if the advice of the Building Research Station 
is widely sought on technical points, and encourages 


everyone concerned to take advantage of the 
assistance available throughout the emergency. 
* Vol. 149, page 604 (1940), page 25. ante. and page 108. 
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DOODLEBUGS AND 
BULLDOZERS. 


ENGINEERS nurjured in the Victorian tradition 
may well wonder whether the title, “*“ Doodlebugs 
and Bulldozers’ bas been taken from some unre- 
membered corner of the writings of Lewis Carroll, 
or whether it is merely a misplaced attempt at 
humour, but, either way, they would be wrong ; 
both terms are current at the present day in the 
engineering nomenclature of the United States— 
indeed, the first-named seems to have an appli- 
cability almost as zeneral as that of the invaluable 
British invention, “‘ gadget.’ Rather curiously, 
the usually well-informed Partridge’s Dictionary of 
Slang and Unconventional English appears to know 
it only meaning ‘‘a small cheap car,” and 
attributes to it a date somewhat before 1935. 
It is evidently in a broadly similar sense that the 
term is applied to what, in this country, we should 
be content to call a railear ; according to the brief 
reports of the recent serious collision at Cayuhoga 
Falls, near Cleveland, Ohio, the petrol-electric unit 
involved one-carriage affair commonly 
known as a ‘ doodlebug**’ There is no very severe 
strain the imagination in tracing a fanciful 
resemblance between the agitated progress of such 
small vehicles and that of the tiger beetle, genus 
Cicindelidae, to which Tom Sawyer addressed the 
incantation that ought to have led to the recovery 
of his lost marble, but which somehow failed to 
work ; but it is a far ery from the insect that he 
invoked doodlebug, to an assembly con- 
sisting of a dragline excavator and a barge carrying 
the rest of the equipment used in gold dredging. 

The reasons underlying the use of the term “* bull- 
dozer *’ are even more obscure, and the obscurity is 
deepened by the fact that it is employed to designate 
at least three different devices. In civil engineering, 
a bulldozer is a machine for levelling spoil, the 
surplus being pushed out of the way by means of a 
tractor-propelled blade which operates in a manner 
somewhat similar to the action of a ploughshare. 
Incidentally, there are grounds for the belief that 
it was used, during the fighting in Belgium, to clear 
the roads, required for military purposes, of the 
miles of immobile civilian vehicles in which unfor- 


as 


was oa 


on 


as a 


tunate refugees had failed to make good their escape | 


from the battle areas. In mechanical engineering. 
the bulldozer is a form of straightening or bending 
press for heavy steel sections, and is a stationary 
machine which may be actuated either hydraulically 
or mechanically. Yet again, according to Professor 
Weesen, of the University of Nebraska, 
knowledge of technical and other slang is even more 
‘extensive and peculiar’ than Sam Weller’s was 
of London, the same word is used in the American 
oilfields to denote a divining rod, when employed 
to locate oil-bearing strata. Whether there is any 
actual connection, and not merely fortuitous 
resemblance, between “dozer ’’ and ‘‘ dowser,”’ we 
must leave to the professional philologists. 
Doubtless, in time, it will come to be felt that 
neither doodlebug nor bulldozer could possibly have 
borne any other name ; suggestions to the contrary 
being met by the historic response to the cricket 
query, “ But why call it a googly ? **—** What else 
could it be called ?”’ Technical jargon is full of 
such puzzles. How did the very common and 
universally understood engineering term “ nut” 
come to mean anything but the one-celled seed with 
a hardened pericarp, that the botanist understands 
by it; or how did take different 
meaning and be adopted by the engineer to indicate 
a part bearing not the slightest resemblance to any 
known branch of the genus Canis? Perhaps there 
link through the “ fire dog.’ or one of the 
several seafarers’ connotations, some of which are 
of respectable antiquity. Certainly, such usages 
date from the very early days of engineering, when 
communications were slow and technical literature 


whose 


a 


* dog on a 


is a 


was meagre almost to non-existence: conditions 
which allowed words to become established in 
speech before they passed into printed record. It 


does not follow that the practice is desirable to-day, 
Some engineering terms identical with pre- 


existing ones, it is true, have a recognisable func- 
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and exclusively represented ; for example, to parts 
of the human body. Thus, in engineering are found 
the anatomical terms, head, foot, finger, toe, leg, 
arm, elbow, knee, eye, nose, mouth, lip, rib, wrist, 
tooth, neck, ear—the last-mentioned having even a 
colloquial variant, ‘‘lug.’’ No one hearing for the 
first time of a rib, used in the engineering sense, 
would find difficulty in visualising, by analogy from 
his own mortal frame, an arrangement of spaced 
members supporting a structure otherwise not 
strong enough to resist collapse. The little pivoted 
lever that the engineer often describes as a finger 
bears sufficient resemblance, in function at 
to the human digit to be recognisable. There are 
many other terms that give a similar mental picture. 
Fin, used either in the sense of the projection left 
on a casting by the mould parting, or in the sense 
of the projections provided to increase the surface 
of an engineering component, quite obviously 
resembles the characteristic appendages of fish ; 
quill, used in the sense of a hollow shaft, is another 
picture-word, and so is castle, or castellated, as 
applied to a nut. Sometimes a colloquial word 
may be more expressive than a more scientific one ; 
thus, “‘ herring-bone gear,”’? now 
definitely more immediately informative 
* double-helical gear.”’ 


least, 


obsolescent, is 


than 


These gradual processes of technical word building, 
of course, are by no means confined to engineering 
practice. Admiral Smyth, whose Sailor’s Word- 
Book of the ‘sixties still awaits its modern 
remarked on the number of nautical terms which 
‘must have resulted from ardent recollections of 
home and those at home, for in a ship we find— 
apron, bonnet, braces, bridle, catheads, crow’s nest, 
crown, dog, earings, goose-neck, hound, 
martingale, mouse, puddings, ribband, sheaves, 
sheets, sheepshank, stirrup, truck, whip,” and 
numerous others, Sea terms, in fact, appear to 
advertise their derivation, as a general rule, more 
consistently than those of engineering, many of 
which seem entirely arbitrary. “* Nut ’’ and “ dog ”’ 
have been instanced already and are by ‘no means 
the only examples. The connection is not at all 
clear between the quick-acting device for controlling 
the flow of liquids and gases, and the bird which 
Americans on calling a rooster if 
other bird roosted. The engineering ram has little 
in common with the male sheep; the machine and 
the animal do not even push things out of their path 
in the same way, for the former usually exerts a 
steady and relatively slow pressure, while the other 
relies upon the shock of the arrested momentum of 
its moving mass. It may be, however, that there 
is some relation here (though still far-fetched) 
between the engineering ram and the military 
battering ram of pre-gunpowder days. Other relics 
of war in engineering nomenclature may be the 
term “ feather,’’ for the feather of an arrow is not 
unlike the strip projecting from a shaft, which is 
the engineer's feather; and “spur,”’ as applied to 
gear wheels, which do bear some resemblance to the 
toothed rowel of the knightly spur. 


peer, 


horse, 


insist -AS no 


The subject might be pursued much farther, but 
sufficient instances have been cited to support a 
general contention ; which is, that the name given 
to a new machine or device should indicate, either 
directly or by inference, whatever is its main 
function. ‘* Doodlebug ”’ and “* bulldozer” are not 
objectionable in themselves, except, perhaps. on the 
ground that neither term is quite consonant with 
the dignity of a major profession ; but it must h« 
admitted that, until they have become common!) 
accepted by the laity as well as by those intimately 
concerned with their manufacture and use, they are 
and will remain meaningless to many who may 
encounter them in casual reading. If Nasmyth 
had been so impressed by the fiery energy of his 
famous invention as to name it a * walloper,”’ few 
of his contemporaries, outside of Lancashire, could 
have formed any clear idea of the new tool that 
had been added to the engineer’s equipment ; but 
when he called it ‘steam hammer,” even the 
dullest could not fail to recognise its function and 
the means by which its performance was achieved 
‘* When I use a word,” said Humpty-Dumpty, * i! 
means just what I choose it to mean *’; but that is 
too dictatorial and illogical a principle to provide 


a 


tional likeness to thé objects that they originally | satisfactory foundation for engineering nomenclature. 
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NOTES. 


GOVERNMENT CONTROL OF PRIVATE FIRMS. 

A cask of considerable interest to all engineering 
and other firms which are liable to Government 
control under the powers conferred by the Emer- 
gency Powers (Defence) Act was heard by Mr. 
Justice Bennett in the Chancery Division on 
Friday last, when the firm of E. H. Jones (Machine 
Tools), Limited, of Hendon, sought an injunction 
against two officials of the Ministry of Supply, who 
were stated to have been appointed to take control 
of the business. It was stated that these officials, 
Mr. E. C. Farrell and Mr. E. W. Muirsmith, ordered 


the company’s bankers, on the authority of the| 


Ministry, to “* freeze * all the firm’s banking accounts, 
and when the chairman of the company, Mr. E. H. 
Jones, asked for an explanation of this action, none 
was forthcoming. Mr. W. P. Spens, K.C., for the 
company, challenged the validity of an Order which, 


it appeared, gave the Ministry power to appoint | 


persons to take complete control of a limited 


liability company and to override its articles of | 
association, while leaving the company responsible | 
The Attorney- | 


fer the actions of the appointees. 
General, Sir Donald Somervell, K.C., for the defence, 
pointed out that the Court could not inquire into 
the reasonableness of the regulation, but only into 
its validity ; and submitted that, if the regulation 
was inconsistent with the provisions of the Com- 
panies Act, it would still prevail in time of war. Mr. 
Justice Bennett, however, granted the injunction 
to restrain the defendants from interfering with 
the company’s afiairs and its banking account, 
while suspending its operation for seven days or, 
if notice of appeal were given, until the appeal was 
heard, and ordered that the 
withdraw the instructions, given to the bank, to 
dishonour the company’s cheques. He held that 
the regulation exceeded the authority which 
Parliament had conferred upon the Ministry and 
that, apparently, it set no limit to the extent to 
which the Ministry could pledge the firm’s credit 
or disregard the restrictions imposed by Parliament 
on the powers of a limited company. 


THe Purcuase Tax AND Exports. 

While the probable effect of the Purchase Tax 
upon domestic trade is naturally the principal 
topic in individual discussions upon this new depar- 
ture in British fiscal policy, it is well to consider in 
good time what effect, if any, it is likely to have 
in other markets. A statement recently issued by 
the Federation of British Industries indicates that 
there may be some complications in this respect, 
which were not anticipated by either Sir John (now 
Lord) Simon, who introduced the measure, or 
Sir Kingsley Wood, who is now engaged in steering 
it through Parliament. The Federation 
out that the United States of America, and certain 
of the British Dominions, provide in their Customs 
legislation that the rate of duty payable on goods 
imported from the United Kingdom must be 
assessed upon the wholesale value of similar goods 
in the home market at the date of shipment. The 
intention behind the Purchase Tax was that it 
should be levied at the stage when the goods pass 
from the wholesaler to the retailer. It is possible, 
therefore, that the Customs authorities in the 
countries mentioned may hold that, in effect, the 
has been increased 
the amount of the tax; and, if so, the import duty 
is likely to be increased pro rata—a serious handicap 
in any competitive market. The Federation con- 
sider that the only satisfactory solution is to revise 
the basis, and to apply the tax to retail sales. 


“home market price ” 


Wark DamaGeE TO ELectriciry UNDERTAKINGS. 

Although the Government’s compensation scheme 
for war damage does not extend to property belong- 
ing to local authority and public utility under- 
takings, the Electricity Commissioners consider it 
desirable that, in the event of such damage occurring 
to power stations or other parts of the system, they 
should be furnished with full information. This 
will enable a record of the damage to be prepared, 
so that it will be ready when special consideration 
is given to this subject, as it must be, after the 
war. It is suggested that the data given, in addition 
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to the name of the undertaking and the precise ‘the area. In commenting on this rejection of their 
situation of the property damaged, should include | plea, Mr. S. E. Britton, the engineer and manager 
the date and cause of the damage, whether by aerial | of the Chester Corporation electricity department, 
bomb, fire arising therefrom, explosion of mines,| now suggests that the Central Electricity Board’s 
shell fire, ete. In addition, the nature and extent | scheme for the area is fundamentally unsound. 
| of the damage, the date of the erection or installa- | The Board buys all its electricity from the owners 
tion of the damaged property, and their cost, should | of selected stations who, in turn, buy back the 


be given, together with a statement as to the| 
| reinstatement or repair work which has been com- 
pleted or put in hand, or which will not be under- 
taken for the time being. The actual or estimated 
cost of reinstatement or repair should be forwarded, 
as well as particulars of any capital grant or other 
financial assistance received in respect of the 
| original cost of the property damaged. Particulars 
of any insurances on the property damaged must 
j}also be given. It is pointed out that war damage 
means physical damage to property caused by 
enemy action, in repelling enemy action, real or 
imaginary, or by measures taken to avoid the 
spreading of the consequence of such damage. Any 
work undertaken for the repair of such damage 
| Should be separately costed, and vouchers for the 
materials and labour involved should be retained 


requirements of their own consumers at the price 
at which it would have cost them to generate if 
they had remained separate undertakings. This 
cost is inevitably less than the grid tariff, which 
has to take in account the Board’s own charges for 
administration and losses in transmission, Those 
centres of population which are supplied from 
selected stations are, therefore, obtaining an advan- 
tage for which the rest of the country is paying. 
The effect of Chester's experience, Mr. Britton 
maintains, is that the only result of a request from 
the owner of a non-selected station to be allowed to 
extend his station will be that, after a lengthy 
inquiry, at which he may prove his case up to the 
hilt, he will be told that his proposals are detrimental 
to the scheme for the district. In other words, the 
whole of the undertakings in the country, other than 


defendants should | 


points | 


the owners of selected stations, will be forced to buy 
electricity at the grid tariff, a policy which, in his 
opinion, cannot be justified by the terms of the 
Electricity (Supply) Act of 1926. The matter 
obviously one of great interest to the electricity 


separately for production at a later date, if required. 





| 

E.ectricity Suppty tN EIRe. 

| The annual report of the Eire Electricity Supply 
| Board for the year ended March 31, 1940, shows : 
| that good progress was made, especially under the | 8¥Pply industry as a whole, but it is from the 
|heading of domestic consumption. This increase | point of view of the good of that industry as a 
lis to some extent offset, however, by a decrease | Whole that it must be determined. Mr. Britton’s 
| in the electricity sold for public lighting and traction. | i8 obviously a hard, but also an exceptional, case. 
The former can be explained, of course, by the Hard cases, we are told, make bad law; that, 
| ““ black-out,”’ and the latter is due to the gradual however, is no reason why the law should not be 
|abandonment of the tramways in favour of motor |Tevised if circumstances justify it, and it will 
|omnibuses in Dublin. The electricity sold amounted | be for those who are affected to make out their 
}to 318,551,656 kWh, or about 23,000,000 kWh | contention. 

|more than in the preceding year ; and the number | 
_ of consumers rose from 160,382 to 172,545. Increases | 
|in ‘* domestic * sales amounted to 31,750,000 kWh, | A letter recently addressed by the Controller of 
| while those under the heading of lighting, public | Iron and Steel of the Ministry of Supply to “ certain 
|lighting and traction fell by 8,500,000 kWh. | consumers of steel ’’ directs attention to Control of 
| Some 31,434,000 kWh were sold to public institu-| [ron and Steel Orders, Nos. 8 and 11, 1940, and 
| tions, hotels, restaurants and schools for heating and ! contains a warning than unless certain culprits mend 
| cooking purposes, an increase of 3,962,200 kWh, | their ways, their lot will be made even less happy 
‘and the capacity of the motors connected was| than it is at present. To explain the position, it 
| 115,733 h.p. This is an increase of 7,904 h.p. over| may be pointed out that Direction No, 1 to No. 8 
| 1938-39 and represents a consumption of 129,100,000 Order, paragraph 5 (6), allows any material men- 
| kWh, an increase of 14,000,000 kWh over the pre- | tioned in the First Schedule to be acquired without 
The working expenditure also rose. | licence from the stock actually held at the time of 
| purchase by a stockholding merchant, but only in 
the form in which it is in stock. No. Il Order 
prevents the treatment, use or consumption of 
material for building, except that quantities not 
exceeding one tone per month can be acquired from 
that considerable progress was made with the|a stockholding merchant in the form in which it is 
| Liffey hydro-electric development, which will be| in stock at the time of the purchase. It is empha- 
used to supplement the historic Shannon scheme |sised in this connection that suppliers and cus- 
tomers should realise that a distinction must be 
drawn between an authority to acquire material 
and an authority to treat, use or consume it. 


Is 


RESTRICTION ON THE USE OF STEEL FOR BUILDING. 


| vious year. 
Of this, nearly 80,000/. was due to the cost of fuel, 
|a result partly due to the rise in price and partly 
|to the fact that prolonged dry weather in the| 
| catchment area of the Shannon rendered it necessary 
to use more steam power. We learn with interest 














93,500 kW. Work on the Poulaphouca dam and 


| at Ardnacrusha, the capacity of which is now 
| the intake to the tunnel has been completed and the 


|reservoir has been filled. Other storage works 
| have also been carried out. The Board has had 
| under consideration the construction of a peat-fired 
| station, ample supplies of this fuel being available. 
| In the meantime, extensions have been carried out 
| to the coal-fired station at Pigeon House, Dublin, 


Requisitions for less than one ton for one specific 
| building must, therefore, be brought within the 
|scope of the Order by selling and acquiring the 
| material in the form in which it is in stock, and 
obtaining and giving orders for fabrication. Sup- 
pliers should obtain a certificate from the purchaser 


by | 





| bringing its capacity up to 118,000 kVA. A new/ that the total steel acquired for the specific building 
110-kV line from Ardnacrusha to Carrick-on- | does not exceed one ton per calendar month ; while 

Shannon has also been erected and is working | stockholders, if asked to supply more than one ton 
temporarily at 38 kVA, while the extension of the | and to fabricate it, must find out whether it is for 
110-38-kV substation at Inchicore was completed. | treatment, use or consumption in a building before 
‘they carry out the order. While at the moment 
THe CHESTER Case. | these restrictions only apply to steel for building, 

On page 567 of our issue of June 7, 1940, we| it is intended to extend them at an early date to 

| reported the judgment of a Divisional Court of the | steel used for certain unessential purposes, and 
King’s Bench in the action of the King v. The| suppliers and consumers are asked to co-operate with 

Electricity Commissioners, ex parte the Chester 'the Iron and Steel Control to this end. In making 

Corporation. We may recall, however, that this | this announcement, it is pointed out that it has 

marked the culmination of an attempt by the| always been the desire of the Control to avoid 

Corporation to obtain permission to extend their | unnecessary restriction on the iron and steel indus- 

Queensferry power station and thus, so they claimed, ' try, and, in fact, to avoid the necessity of general 

| to produce electricity more cheaply than they could licensing of the use of steel, whether by stockholders, 
| purchase it from the grid. The Court, however, | composite firms, or in any other direction ; but 
| held that, though Chester consumers might derive | experience has disclosed a lack of co-operation in 
advantages from such a course, the Commissioners | certain quarters in stopping the use of steel for 
had acted within their jurisdiction in holding that | unessential purposes, which has necessitated recon- 


‘an extension would not fit in with their scheme for | sideration of the whole question. 
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RECENT COURT CASES.—IX. 
By W. Summerriecp, M.A., B.C.L., LL.B. 


Cleaning Dangerous Machinery.— Engineering con- 
struction and modes of operating machinery or 
conducting industrial undertakings usually come 
up for review in the courts because there has been 
some breakdown or serious variation from the normal 
routine, and especially when they have resulted in 
injury to a person engaged in the operation. 
Accordingly, claims in respect to such injuries 
present special features of interest to those concerned 
with any of the numerous aspects of engineering. 
Such a claim has been before the House of Lords in 
Caswell v. Powell Duffryn Associated Collieries, 
Limited. The plaintiff was the mother and adminis- 
tratrix of the estate of a young man who had been 
killed while working underground in a pit belonging 
to the defendant company. Her case was based 
on an allegation that the company had been in 
breach of the duty imposed upon them by the Coal 
Mines Act, 1911, which provides, by Section 55, 
protective regulations similar to those which have 
been enacted for a number of other industries. 
That section requires that “ Every flywheel and 
all exposed and dangerous parts of the machinery 
used in or about the mine shall be kept securely 
fenced.” In Todrick v. Halliday (1928), it was 
explained that the purpose of this statutory require- 
ment is to afford protection against machinery 
which is dangerous in the normal operatioens of 
working the mine, and not such as may become 
dangerous on a special occasion. 

The accident to Mr. Caswell occurred in the 
following circumstances: The coal was transported 
by a system of conveyor belts from the face to 
trams, and in them it was conveyed to the pit 
hottom by a rope-haulage system. The conveyor 
belt was nearly 3 ft. wide and passed along the 
roadway, supported on trestles with rollers; it 
was driven by a compressed-air motor actuating 
three drums, this air motor being situated at the 
side of the roadway. After this apparatus was 
installed it was discovered that some of the coal, 
when damp, adhered to the surface of the belt and 
caked into hard obstructions, thereby causing 
the belt to run out of alignment. Among Caswell’s 
duties was the task of cleaning the upper roller when 
necessary, owing to the presence of obstruction, 
and for that purpose he was provided with iron 
scrapers. In order to clean the roller, it was neces- 
sary for him to remove the upper movable guard 
plate. His instructions included warnings not 
to clean the roller while it was in motion, and to 
replace the plate when the cleaning was finished. 
A lever operated by a man some distance away 
was used to set the machine in motion and to stop 
it, but there was no system in operation for signalling 
or calling out to Caswell before the machine was 
started or re-started. 

Some five days after he had been put on this work 
Caswell met with the accident which resulted in his 
death. Precisely what happened unknown, 
but on the day of the accident, it appeared, the 
helt had been operated for four journeys and then 
stopped ; upon investigation being made to ascer- 
tain the cause of this, Caswell was found lying dead 
nearby, he having been caught between the belt 
of the machine and the rollers; and the movable 
plate was found standing against the fixed plate 
below. At the date of his death Caswell was aged 
twenty-two and had been employed at the pit 
for seme seven years. The system of conveyor 
belts had been installed some fifteen months prior 
to the accident. 

Originally, the whole of the structure had been 
enclosed, but, after it had been operated for about 
a year, it was found necessary to provide access 
to the top roller for cleaning purposes ; accordingly, 
the upper portion of the plate on the approach side 
of the engine was made detachable. Up to a 
height of about 4 ft. 5 in., the machine remained 
enclosed; the remainder of the guard, about 
1 ft. 6 in., was loose and was fitted into a slot so as 
to be easily removable. In order to take it out or 
to replace it in the slot, the operator had to stand 
in front. The width of the plate was about 3 ft. ; 
there was a distance of about 2 ft. from the line 


was 


ENGINEERING. 


of the plate to the nearest portion of the roller, and 
to the point where the belt made contact with the 
roller was about 2 ft. 9 in. The two iron scrapers 
with which Caswell was provided were about 4 ft. 
in length, and shaped like a hoe; the scraper end 
was about 6 in. wide, and at the other end was a 
ring-shaped handle. The cleaner would, in all 
probability, require to use both hands, having 
regard to the weight of the scraper. When Caswell’s 
body was found, his right hand, outstretched, was 
caught between the belt and the roller, his head was 
drawn up against the roller, and his neck was 
broken; the body was so drawn up that his feet 
were 2 ft. from the ground, and one of the iron 
scrapers was found beneath his feet. 

The case came before Mr. Justice Humphreys, 
in the King’s Bench Division, who found in favour 
of the defendant company, holding that the plaintiff 
had failed to prove either breach of statutory duty 
by them or negligence on their part; and, of 
course, the onus of proof lay on the plaintiff. The 
Court of Appeal affirmed the decision of Mr. Justice 
Humphreys by a majority of two to one, the follow- 
ing views being expressed: (Majority) (1) There 
must have been negligence on the part of Caswell ; 
otherwise the accident could not have occurred. 
(2) The plaintiff had shown, prima facie, that the 
company had been negligent; but the company 
had shown that the plaintiff’s own negligence, default 
or misconduct had been responsible for the absence 
of fencing. Such a temporary absence of protective 
fencing could not in the circumstances have been 
avoided or prevented by any steps open, in a 
practical sense, to the company. (Minority) (3) The 
company had been guilty of a breach of statutory 
duty and it was, therefore, for them to show affirma- 
tively that Caswell had met his death by reason of 
some act of his, and the company had failed to 
establish that. The House of Lords overruled the 
majority decision of the Court of Appeal and 
directed that the case go back to the King’s Bench 
Division for the assessment of damages. 

The two lines of defence open to the company 
were (a) under the statute, and (b) at common law. 
(a) The Coal Mines Act, 1911, provides by Section 
102 that the owner, agent or manager of a mine 
shall not be penalised if he can show one or other 
of the several sets of circumstances specified. in the 
section. Of these, sub-section (8) was relevant 
to Caswell’s case, its terms being : “‘ The owner of a 
mine shall not be liable to an action for damages 
as for breach of statutory duty in respect of any 
contravention of or non-compliance with any of 
the provisions of this Act if it is shown that it was 
not reasonably practicable to avoid or prevent the 
breach.” 
Limited (1920) was a case where the expression 
“reasonably practicable ’’ was discussed. 

(b) At common law, the general principle is that 
it is a good defence if a defendant shows that the 
injury suffered was caused, wholly or in part, by 
the omission of the plaintiff himself to take such 
ordinary care as would be expected of him in all 
the circumstances. Since the circumstances of 
particular employments vary so much, the care 
to be expected of the workman must vary also from 
case to case ; and the degree of care which may be 
reasonably expected of a workman employed in a 
mine or factory may well differ from that which 
can be expected of an ordinary person who is not 
accustomed to the noise, strain and risks of that 
employment. 

With regard to defence (a), the view expressed 
in the House of Lords was that the company was 
certainly entitled to entrust to the workman the 
duty of removing the guard, since otherwise he 
could not clean the roller; but it remained their 
duty to see to it that the guard was replaced, and, 
notwithstanding that the task of replacing it 
was primarily the duty of the workman, it was still 
the company’s duty to provide such a system of 
operating as rendered that task both practicable | 
and reasonably safe. The system was “ most 
defective * if it involved an operation being con- | 
ducted by a workman at machinery which could be | 
set in motion without any prior warning signal 
being conveyed to him, so that he could stop 
cleaning and close the fence. The company had 
failed to show in this case that there were open! 


Browning v. Crumlin Valley Collieries, | 


AUG. 9, 1940. 
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to them no “reasonably practicable ” steps which 
they might have taken to avoid or prevent the 
breach of statutory duty which had occurred. 

With regard to defence (6), the House took the 
view, upon the available evidence, that Caswell 
was not, at the time of the accident, cleaning the 
roller while it was in motion. It was unlikely 
that he was using merely his hand, for the dirt had 
caked into “hard excrescences’’ which would 
require to be knocked off with the scraper; and 
if he were using the scraper, his hand would not 
have been in a position to be caught, nor would 
the scraper have been found lying at his feet. The 
probability was that Caswell waited until the 
machinery was stopped for the change of journeys 
and then cleaned the exposed half of the roller, 
waiting for the next stop to clean the other half—a 
“ fortuitous ’’ method, admittedly, since it might 
well be the cleaned half which again came up. 
If Caswell had not used the scraper it would have 
been found, not at his feet, but in the position 
where it had been left—at the side—by the night 
overman at the end of the night shift. 

As to contributory negligence, by Caswell, he 
had not replaced the movable plate ; but he could 
not clean the machine if he did not remove it from 
its closed position. If the machinery restarted 
without any warning signal having been given to 
him, it would not be negligence on his part to 
omit to replace the plate—rather would it be reason- 
able caution. No other possible form of negligence 
was proved against him. He might well have slipped 
and stumbled with his arm through the aperture. 
Nor was it negligence on his part if, owing to his 
attention being concentrated on his cleaning job, 
he failed to notice the passing of time which would 
indicate that the stop interval was drawing to its 
close. 

Upon what principles of law is an employer 
liable to his employees in cases of this type? It 
has sometimes been argued that, if the legislature 
imposes upon employers statutory duties of provid- 
ing safety devices, it does so in order that careless, 
as well as careful, workmen may be protected ; 
indeed, for the latter, the safety devices are less 
essential. But such an argument, if accepted, 
would compel the employer to assume the responsi- 
bilities of an insurer. If the workman’s injury 
results from his own wilful act, clearly it would not 
be right to saddle the employer with the financial 
consequences ; for example, if he attempts to jump 
over an unguarded cavity. But if the injury 
results from a combination of misconduct on the 
part both of the employer and of the workman, i.e., 
breach of statutory duty on the part of the former, 
and negligence (failure to take reasonable care to 
avoid injuring himself) on the part of the latter, the 
workman is not entitled to recover damages. 
A workman, however, might be proved to have 
acted negligently and still be entitled to damages, 
for his negligence might not be the effective cause 
of his injury. The rule has been stated thus: 
“One person being in fault will not dispense with 
another's using ordinary care for himself.’’ If the 
employer is “ in fault,”’ he is in no worse a position, 
when defending a claim for damages, if his fault 
comprises a breach of a statutory duty than he 
would be if his fault consisted of a breach of the 
ordinary duty imposed upon all members of the 
community alike, namely, so to conduct themselves 
and to utilise their property as to avoid causing 


|damage or injury to other persons or to their 


property. 








TRAFFIC THROUGH PANAMA CANAL.—During May. 
1940, 569 vessels, 419 of which were engaged in ocean- 
going commercial traffic, passed through the Panama 
Canal. The figures for the corresponding months of 1939 
and 1938 were 631 and 595, respectively. 


CONTROL OF MACHINE-TOOL PrRiIcEs.—The Control of 
Machine Tools (No. 2) Order, 1940, dated July 25, 
lays down that no person in the United Kingdom shall 
pay or receive for any new machine tool produced in the 
United Kingdom any price other than that fixed by the 
Minister of Supply. It also establishes a price for any 
machine tools produced and sold for use in the United 
Kingdom of a type set out in the schedule to the Order 
and identical with those on offer for sale during the six 
months ended December 31, 1935. 
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LETTERS TO THE EDITOR. 


FIFTY YEARS OF PRESSURE 
SCAVENGING. 


To THE EprTor oF ENGINEERING. 

Str,—In Mr. Tookey’s interesting article entitled 
“ Fifty Years of Pressure Scavenging,” appearing in 
your issue of June 21, the following statement (page 
596) is made :—‘‘ That work is done by the engine 
piston on the exhaust gases is proved by the fact that 
the mean temperature is greater at the turbine than 
at the cylinder outlet.”” According to the writer’s 
experience with both unsupercharged engines and with 
marine engines supercharged both positively (under 
piston) and by exhaust driven turbo-blowers, it is usual 
for pyrometers fitted close to the cylinder outlet to 
show a temperature higher than that shown by pyro- 
meters fitted in the common’main. Although the 
writer has not carried out, nor is aware of any detail 
investigation of the phenomenon, he has hitherto 
attributed the phenomenon to a combination of two 
causes :— 

(1) The pyrometer close to the cylinder outlet will, 
of necessity, be adjacent to water-cooled surfaces, 
or to surfaces at a lower temperature than that of the 
gas. In such cases, one learns from experience with 
superheated steam, heat is radiated from the pyrometer 
to the cooler walls (presuming that the cooler walls are 
‘ visible ” to the pyrometer bulb) and the pyrometer 
indicates a temperature less than that of the gas. 
The pyrometer in the common main will, in general. 
be situated in a lagged pipe, and will not suffer from 
the above “internal radiation error,” and, in conse- 
quence, will show a higher and presumably more correct 
temperature than that at the cylinder branches. 

(2) The gases leaving the cylinder are of a varying 
temperature on a time basis, the last gases to leave 
being the cooler, and this particularly applies in the 
case of a scavenged engine. The pyrometer bulb, 
therefore, is exposed for approximately a quarter of 
the time to hot gas at high speed and for approximately 
three-quarters of the time to stationary and cooler 
gas. The pyrometer will, therefore, indicate a tem- 
perature substantially below the mean gas temperature. 

The pyrometer in the common pipe will be exposed 
to a more continuous flow of gas and with a less 
exaggeration of the low temperature portion of the flow, 
and this will show a higher temperature than that 
shown by the cylinder pyrometers. In supercharged 
engines with a large scavenging effect the difference in 
pyrometer readings at full power may amount to as 
much as 180 deg. F. and 140 deg. F. is quite a usual 
figure. Possibly the phenomenon may be worth a 
detail investigation from the theoretical aspect, if 
it has not already been so treated. 

Yours faithfully, 
Harry Hunter. 
The North Eastern Marine Engineering 
Company (1938), Limited. 
Wallsend-on-Tyne, July 23, 1940. 











SPECIFIC SPEED OF PUMPS AND | Garton, National Petroleum News, 1939-31-R 551).| died at Washington on July 28. 


TURBINES. 


To THE EpiTor oF ENGINEERING. 


Sir,—With regard to Mr. Jennings’ letter, published | passenger-car rear axles. The conditions in 
in your issue of July 26, on the use of specific speed for | lubrication of hypoid rear axles in trucks are somewhat | 





| 
| 
| 





| 


|the apparatus for the testing of lubricants for use in 


NG. 





SRernrent 


If a given number of types of turbines are chosen, | It must not be forgotten, however, that true E.P. 
being classified according to the type of runner, that | lubricants actually alter the nature of these surfaces 
is, with regard to the ratio of runner width at inlet to| by adsorption or by chemical reaction. 

radius of inlet, also ratio of radius at outlet to radius The introduction of dielectric strength into the 
at inlet, then for pumps, the types would be classified | discussion appears to be an unnecessary complication, 
by the ratio of width at runner outlet to radius at | especially since the effectiveness of the commonly used 
outlet, also radius of inlet to radius at outlet. E.P. dopes is known to be due to their chemical activity 

Assuming that five types of runner would cover the | in forming a suitable film on the gear surfaces. Di- 
necessary requirements, the accompanying table has | electric strength is, of course, largely a function of the 
been drawn up. For machines of a reasonable size the | moisture content of the oil. Furthermore, the writer 
efficiency, in tHe case of turbines, would be between | has observed distinct differences in wear-load curves 
75 per cent. and 88 per cent. for the whole range, and| with the four-ball apparatus between two undoped 
for the pumps between 72 per cent. and 80 per cent. _| mineral oils of the same dielectric strength. 

For a given quantity, head and number of revolu-| Mr. Schnurmann deduces that friction-time charts 
tions, the type of turbine or pump runner can be | must be very irregular. The writer can only say that 
fixed ; the efficiency would vary very little between the | this has not been the experience of himself or of many 
limiting values of R for a given type. In the case of | others with whom he is personally acquainted. It is 
turbines, values of R less than 4 would correspond to | to be hoped that in a subsequent article Mr. Schnur- 
the action type. This characteristic number is derived | mann will present the experimental evidence on which 
from the theory of turbo machines and its derivation is | his discussion is based. 
given in Professor Ch. Hanocq’s work, Les Machines | Yours faithfully, 

F. L. Garton. 


Rotatives. 
| Messrs. The Asiatic Petroleum Company, 
Limited. 
St. Helen’s Court, 
London, E.C.3. 
July 24, 1940. 


Yours truly, 
J. W. CAMERON, 
6, Stockwood Crescent, A.M.1.Mech.E. 
Luton, Beds. 


July 27, 1940. 














TRADE CATALOGUES FOR 
NEW ZEALAND. 


To THE Epiror oF ENGINEERING. 


THE WEAR-LOAD CHARACTERISTIC | 
OF THE FOUR-BALL TEST WITH) 

VARIOUS LUBRICANTS. 
Srr,—In the Commercial and Technical Department 


To THE Epiror oF ENGINEERING. . . 

: , .,. | Of the Central Public Library Wellington, we have 
Str,—In an article on ‘** The Wear-Load Characteristic | thanks to the o ; of ‘ 1 
of the Four-Ball Test with Various Lubricants,” in| -“"" “ x : ‘4 te yee ad pee 4 ae 
your issue of June 7, 1940, Mr. Robert Schnurmann | seinen Gap Pr allie “The objet of thie ediiombin 

states that the assumption of the existence of a break- | ; . 7 ' 
down load of gear lubricants is unwarranted. It is, | tno he eg iis Grayyte ened enlieay Of goede Gnd 
of course, quite true that the occurrence or absence of | 7 ghould be grateful if you would bring to your 
scoring, either in actual gears or in a testing machine, readers’ notice the fact that thie bras oat be 
depends not only on the load, but on other factors | pleased to reosive copies of pate enw as they 
also—sliding velocity, the material and finish of the | 356 issued. The catalogues should be addressed to the 
P.O. Box 16529, 


gear teeth and temperature in so far as the latter is an | City Librarian, Central Library, 
Wellington, C.1, New Zealand, and their receipt will 


independent variable. H. R. Wolf (Proc. American 
Peivesonmn Insiitute, 1936, and J. Inst. Pet. Abs., 1937, | be acknowledged. Packets should be marked “ Printed 
No, 229) has shown that for a given lubricant, the | Matter Only,” and forwarded as second-class mail. 
product of tooth pressure and rubbing velocity provides | Yours faithfull 
a criterion as to whether scoring will occur; his | Jon. Nonnm 
experiments were made with passenger-car and ‘bus | ‘City Tibrerian 
rear axles. If the velocity, temperature and the | . ’ 
material and finish of the rubbing parts (gear teeth | 
or test specimens) are kept constant, then pressure | 
will be the criterion of scoring. 

It is not difficult to demonstrate that lubricants | 
vary in the severity of conditions which they will permit | 
without allowing scuffing of the gears to occur; this | 
has been proved by practical experience in the operation | 
of teal ts fh in the United States ne the | D. W. TAYLOR, U.S.N. 
last few years. The four-ball apparatus, operated at/ THERE have been few papers delivered on the 
constant speed and with steel balls of constant material | subjects of ship resistance and propeller design, for 
and surface finish, rates lubricants in approximately | many years past, which have not contained some 
the same order as do actual rear-axle tests, either in the | reference to the work of Rear-Admiral D. W. Taylor 
laboratory or on the road (H. K. Kammerer and F. L. | (CC), U.S.N. (retired), who, we record with regret, 
For more than 
This, rather than any arbitrary “assumption of a/| 40 years he had been an outstanding figure in theoretical 
breakdown load,” is the justification for recommending | and practical naval architecture, and was the recipient 
of many marks of distinction in both the United States 
and Great Britain. 

David Watson Taylor was a native of Virginia, and 
was born in 1864. On completion of his schooling, 


Wellington, C.1, 
New Zealand. 
June 17, 1940. 








THE LATE REAR-ADMIRAL 


the 





fixing the type of turbine or pump for a given duty, | different and experimental work with the four-ball | 
I should like to make the following comments :—The | apparatus is in progress to develop a suitable method of 
specific speed suffers from the disadvantage that, for | test for lubricants for use in truck hypoids, which are 
a given machine, it is different when metric units are | now being used in quantity in the United States. 


Type of turbine or pump a | il. LU. ! IV. ¥e 
| | 
Ratio of runner width to | | 
radius as specified above 0-125 0-25 | 0-5 1 1 
Characteristic number R 4to12-5 | 12-5 to 50 | 50 to 100 | 100 to 200 | 200 to 400 
Turbine High head, very | Medium head, Medium head, high | Low head, high | Very low heads, 
slow speed. medium speed. speed, mixed flow.| speed, mixed flow.| high speed, pro- 
| | | peller type. 
Very high heads. Medium heads, Very low heads, 


Pump High heads | Low heads, mixed 
flow. | 


mixed flow, propeller type. 


used from that obtained when English units are | Certain powerful hypoid lubricants, such as “ E.P. 
employed. When deciding on a type turbine or pump, | oil E,”’ quoted by Mr. Schnurmann from Mr. Clayton’s | 
the writer has used what may be called the charac-| paper, will withstand very high loading without 
teristic number instead of the specific speed, this | allowing welding or scoring. The writer has observed 
number remaining the same whatever units are em-| tests on certain powerful hypoid lubricants with the 


ployed. This characteristic number R is defined by | S.A.E. machine, in which the test specimens (Timken | 
QN? | ball bearing races) have been rolled out to nearly 

ie | 50 per cent. greater diameter by the heat and pressure 

(2g)* He | without any evidence of scoring. Obviously one cannot 

where Q = water consumption per second for a turbine | talk of a breakdown or seizure load in such cases. This, 
or quantity pumped for a pump. | however, does not prove that a critical load may not 
H = manometric head on turbine, or mano-/| exist for other, less powerful, E.P. lubricants. In | 
metric head against which a pump works. | discussing the results with this oil, Mr. Schnurmann | 
g — 9-81 m. per second per second, or 32-2 ft. lremarks that the lubricant should be of much less | 


per second per second. linfluence than the material of the mating surfaces | 


he entered the United States Naval Academy at Anna- 
polis, at the age of 17, and graduated four years later. 


| His capabilities were so marked that, after only a few 


months’ experience with the fleet, he was sent to 
England to take a further course of three years at the 
Royal Naval College, Greenwich, in naval architecture 
and marine engineering. There he repeated his per- 
formance at Annapolis, passing out in 1888 with a 
record total of marks. Returning to the United 
States, he was appointed an assistant constructor. 
Three years later he was promoted to the grade of 
constructor and in the following year, 1892, was sent to 
the Navy Yard at Mare Island as chief naval constructor 
of that establishment, remaining there until 1894. 
He was then recalled to Washington for service in the 
Bureau of Construction and Repair, in which he held 
the position of principal assistant to the Chief Con- 


| structor, in charge of new design work. 


It was in this period that his individual work as an 
investigator of ship-resistance and propulsion problems 
began to attract attention beyond the bounds of his 
own country. For some time he had been advocating 
strongly the construction of an experiment tank on 
the lines of those in Great Britain, and eventually 
succeeded in securing the support of the Navy Board 
for the proposal. The construction of the tank was 
put in hand at the Washington Navy Yard, largely 
to the designs of Commander Taylor, as he had then 
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become, and in 1899 it was completed and placed in 
his charge. He had previously produced a book on 
The Resistance of Ships and Screw Propulsion, but the 


experience gained and the original research undertaken 


under his supervision at the new “ Model Basin,”’ as it 
was Officially designated, enabled him to proceed much 
farther in the investigation of these problems. The 
results of these studies, systematically organised and 
recorded, and analysed with the aid of his very consi- 
derable mathematical ability. were embodied in a second 
book, 7 he Speed and Power of Ships, which he published 
in 1910, and which is still regarded as a standard work. 
He continued in charge of the experimental work at 
Washington until the latter part of 1914, when he was 
made Chief of the Bureau of Construction and Repair, 
an appointment which carried with it promotion to 
rear-admiral’s rank. Rear-Admiral Taylor remained 


w Chief of the Bureau until July, 1922, a period of 


office which laid upon him the heavy burden of the 
United States’ naval expansion during the war years. 
It has been computed that, in the course of his charge 
of the Bureau's work, he was responsible for the design 
and construction of nearly 1,200,000 tons of new vessels. 
\s stated, he relinquished this appointment in July, 
1922, retiring from the service in the following January. 

Rear-Admiral Taylor was the recipient of many 
honours from universities and scientific societies on 
both sides of the Atlantic. As far back 1895, he 
received the gold medal of the Institution of Naval 
Architects for a paper on “Ship-Shaped Stream 
Forms,” being the first American to achieve this 
ilistinction. He read another paper before the same 
Institution in 1925, on “* Wake Propeller Coefficients.” 
He had been elected a member in 1895, and in 1931 
was made an honorary vice-president, being the first 
naval architect, not of British nationality, to be thus 
honoured. In 1901, he received an award from the 
Society of Naval Architects and Marine Engineers, 
New York (of which he subsequently became president, 
and which made to him the first award of the Taylor 
Medal), for a paper on the balancing of marine engines ; 
and, in 1907, the Franklin Gold Medal of the Franklin 
Institute. In 1931, he read a paper on “ Variation 
f Efficiency of Propulsion with Variation of Propeller 
Diameter and Revolutions,” before the North-East 
Coast Institution of Engineers and Shipbuilders. This 
paper was awarded the Gold Medal of that Institution, 
which, at the meeting at which the paper was read, 
elected him an Honorary Fellow. He received honorary 
degrees of Doctor of Engineering, from the Stevens 
Institute of Technology in 1907; Doctor of Science, 
from Washington University, in 1915; and Doctor of 
Laws from Randolph-Macon College, Virginia (where he 
had received his early education), in 1922, and from 
the University of Glasgow in 1924. He also received 
the exceptional distinction of the John Fritz Medal, 
in 1931, for outstanding achievements in research and 
for his distinguished service as Chief Constructor of 
the United States Navy. As a permanent tribute to 
his work in both of these directions, the Secretary of 
the United States Navy ordered, in 1937, that the new 
model basin at Carderock, Maryland, should be known 
The David W. Taylor Model Basin.” 
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MACDONALD, D.S.O. 


A CAREER of railway construction in North and South 
America, reminiscent of those of the great railway 
pioneers of the mid-Nineteenth Century, has been closed 
by the death, on August 4, of Lieutenant-Colonel Arthur 
Cameron Macdonald, D.S.O., chairman of the contract- 
ing firm of Messrs. Macdonald, Gibbs and Company 
(Engineers), Limited, of Westminster. He was born 
in Canada on October 25, 1863, and received his general 
education at various private schools and at the Pictou 
Academy, Nova Scotia. At the age of 18, he proceeded 
to the Royal Military College at Kingston, Ontario, and 
there took a four-years’ course in engineering, passing 


THE 


out in 1885. His first appointment was that of a 
resident engineer on the East Georgia and Florida 
Railway, and later in the same year—1886—he was 


engaged on the new Croton aqueduct for the water 
supply of New York. In 1887, he went to Panama for 
the American Contracting and Dredging Company, 
remaining until the following year and, for some eight 
months, serving as acting chief engineer on this com- 
pany’s contracts in connection with de Lesseps’ canal 
works. His next appointment was in Chile, where he 
spent the three years, 1889-92, as chief engineer on the 
location and construction of the Palmilla-Alconis Rail- 
way and the Huena Piden Railway. This was followed 
by three years as general manager of the San Agustin 
Mining Company, at Iquique, a post which he relin- 
quished to become principal assistant engineer on the 
Huara Direct Nitrate Railway. From 1896 to 1900, 
he was chief engineer of the Agua Santa Railway and 
Nitrate Company, Limited; and, from 1900 to 1902, 
of Borax Consolidated, Limited, for whom he explored 
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the borax deposits in the Andes, constructed calcining 
works on the Bolivian border, and made surveys for two 
mountain railways. 

In 1905, Mr. Macdonald founded the firm of Mac- 
donald, Gibbs and Company, and since that date had 
been continuously engaged in road, railway and other 
large constructional works; except for the period of 
the Great War, when he commanded the 11th Labour 
Battalion, Royal Engineers, for which service he 
received the D.S.O. in 1916. Among the undertakings 
carried out under his supervision were the Myillom and 
Collahuasi branches of the Antofagasta Railway, 
involving work at more than 4,800 m. above sea level ; 
the San Pedro and Cerrillos pipe line ; many surveys 
in South America, and for the Halifax and North- 
Eastern Railway in Nova Scotia; the construction of 
the Chilian Northern Railway, and, more recently, the 
surveys for the San Paulo Railway in 1925-26, the 
construction of the San Paulo-Parana Railway, in 
1928-31, the 90-miles road from Bulnes to Concepcion, 
in Chile, and the Mahomet Aly barrage in Egypt, 
completed about three years ago. Colonel Macdonald 
was elected an associate member of the Institution of 
Civil Engineers in 1902, and became a member in 1916; 
and was also a member of the Engineering Institute of 
Canada. 








LABOUR NOTES. 


REPLYING to a question in the House of Commons | 


last week, Mr. Bevin, the Minister of Labour and 
National Service, said that under arrangements 
hitherto in force, foreigners desiring employment had 
been invited to register at local offices of the Ministry 
of Labour and National Service and to take employment 
subject to being granted a permit. These arrangements 
although supplemented by the efforts of the various 
refugee organisations, had not, so far, succeeded in 
providing the maximum opportunity to our friends 
from abroad to render service. Accordingly, he had 
decided, with a view to organising the man-power 
of allied nations and of other well-disposed persons of 
foreign nationality in this country, to set up an Inter- 
national Labour Branch as part ef the employment 
department of the Ministry of Labour and National 
Service. This branch would have its headquarters 
at a separate office in London. The staff would include 
persons able to speak the languages of the countries 
concerned, and he was confidently expecting to secure 
the co-operjtion of representatives of the different 
nations in miking a success of the new organisation. 


In particular, Mr. Bevin went on to say, he hoped 
to have the; advice and assistance of an advisory 
committee, ijcluding trade union representatives from 
foreign countyies. It was also his hope that we should 
thus get valjable assistance in establishing the bona 
fides of wel}-disposed foreigners and in bringing 
sympathetic jonsideration to bear on individual cases. 
It would be ;fart of the functions of the International 
Labour Branch to obtain full knowledge of the persons 
available for «gnployment and to seek suitable openings 
for them in in§ustrial or other work. The co-operation 
of allied Govdrnments and other national authorities 
in this country would be sought 


; of Labour and National Service has 
firms concerned a circular explaining 
me may be cut down to 55 or 56 hours a 
although for a time, until a sufficient 
available, the weekly working hours 


The Minister} 
sent to all tf 
how working t! 
week for men: 
labour force ix 


may have tojaverage 60. Employers are advised 
to engage reli workers during the interim period. 
The programm} outlined in the circular is understood 


to be as follows :—An interim reduction of working 
hours for men'to 60 on day shifts—58 one week and 
62 the following week—with night shifts of 10} hours 
for five nights, With a sixth added fortnightly if required. 
These hours dy not include meal times. Until the 
necessary additional labour force has been obtained 
relief workers should be called in to take the place of 
unskilled or sq@mi-skilled workers on rest days—if 
possible for tw.j day and two night shifts. The relief 
workers would }be a training squad for new staff if 
extensions are «pntemplated. To obtain relief workers 
employers shoujd apply to the local labour supply 
committee. As\soon as the additional labour force has 
been obtained and trained, employers should adopt a 
permanent schegne to bring working hours to 55 or 56, 
to inerease the humbers employed so as to fill up all 
the possible hou4s of work, and also to increase the out- 
put for each mz.j-hour worked. 





In order to | 


»vide for the increase of the labour 
force, the Minist} 


y's training scheme is being expanded 
to raise the nunjbers to a rate of 400,000 a year, and 
it is expected th}t this rate will be reached by the end 
of the year. Syall works are being converted into 





AUG. 9, 1940 


training establishments. There must also be intensified 
training by employers “on the job.” It will be the 
Ministry’s business to make men and women available 
by transfer from non-essential industries, by bringing 
in all the employable unemployed, and by drawing on 
the non-industrial section of the population 


An Industrial Capacity Committee has been formed 
with Mr. Harold Macmillan, Parliamentary Secretary 
to the Ministry of Supply. as chairman with intluential 
area boards in each of the civil defence regions. Sir 
James Lithgow, Bart., who is also Controller of Merchant 
Shipbuilding at the Admiralty, is vice-chairman. Each 
area board consists of six representatives of local indus- 
try—three employers and three trade unionists 
and one representative each of the Ministry of Supply, 
Ministry of Aircraft Production, Ministry of Labour 
and National Service, the Admiralty, and the Board of 
Trade. The chairmen and vice-chairmen of the boards 
are either employers or trade unionists; three of the 


| boards have trade unionists as chairmen. 


The boards will seek out latent capacity in their 
areas and assist Government contractors in the placing 
of sub-contracts. Industrialists who think that their 
works could be employed on war production are advised 
to communicate with the area board in their region. 
Where industrial capacity is not fully employed, or 
cannot be fully employed as it stands, labour and plant 
may be transferred elsewhere. The boards, under the 
Regional Commissioners, will also act as controllers of 
war production in their areas, should communications 
break down. They will also work out plans for the rapid 
reconstruction of vital factories which may be damaged 
by enemy action and for the installation of plant held 
elsewhere in reserve. The boards will carry out a 
complete inspection of machine tools in their areas. 


In seeing that the industrial plant is used for war pur 
poses to the fullest possible extent, the boards will bear 
in mind the vital needs of export trade. The change 
over of industry toa war basis is seriously affecting many 
trades normally concerned with the home market, 
and, where there is a general suplus of capacity which 
cannot be readily adapted to war requirements, trade 
organisations are recommended to consult the Industrial 
Capacity Committee. The area boards will be concerned 
with the allocation of capacity in their districts between 
the requirements of different Government supply 
departments, and they will give advice when priority 
questions arise. They will have their own staffs of 
technical and progress officers from the various supply 
departments. For the first time representatives of 
both partners in industry are being brought into posi 
tions of executive responsibility in conjunction with 
official members on these boards. 


At the end of June, 1,297 members of the Boiler 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘signing the books,” as compared with 1,515 at the 
end of May. During June, the number of members in 
receipt of sick benefit increased from 918 to 927, and 
the number in receipt of superannuation beneiit 
decreased from 3,429 to 3,414. In June, the expenses 
amounted to 3,436/. 13s. 10d.; in May, which had to 
bear five weeks’ outlay, they were 4,517]. Ils. Id. 
There was a net increase of 949 in the membership 
during June. A 

According to the annual report of the Transport and 
General Workers’ Union, there are now 47 unions in the 
amalgamation with a total membership of 694,474 
an increase of 15,114 as compared with the figures for 


1938. The income in 1939 was 972,1601. 15s. 44d. 
the highest received by the union in any year—and 
cash benefits paid out to members _ totalled 


222,185/. 5s. 24d. A sum of 192,622/. 16s. 34d. has 
been placed to the General Fund reserve which, with 
other funds, now stands at 1,502,756. 2s. 7d. 


According to the Monthly Review of the United 
States Department of Labour, sit-down strikes, which 
first received attention in 1936, had almost disappeared 
in 1939. In 1936, there were 48 so-called sit-down 
strikes. In 1937, the number increased to 477, but by 
1938 they decreased to 52. There were only six 
strikes during 1939 in which all or part of the strikers 
remained at their workplaces for one or more days 
after ceasing work. The number of workers idle in 
connection with these six strikes was 3416, although 
the number participating in the sit-down or stay-in 
feature isnot known. Five of the six strikes, involving 
3,391 workers, occurred in February, 1939, and one 
strike of 25 workers in March. 
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THE ARKON VISIBLE-FLOW 
INDICATOR. 


ALTHOUGH most closed circuits, such as those for 
pressure lubrication, are provided with dial gauges, 
these gauges are intended primarily for pressure indica- 
tion and, moreover, there is usually only one on the 
system, though there may be many points on the 
system to which the supply of oil, cooling-water, etc., 
is delivered. The supply may, therefore, be interrupted 
at some vital point without affecting the reading of 
the gauge, since that to other points may be normal. 
This difficulty can be overcome by a simple device 
which may be fitted to each pipe concerned and will 
give an unmistakable indication that the flow through 
it is either taking place or is stopped, the latter indica- 
tion showing which particular pipe needs attention and 
by its selectiveness enabling a decision to be made 
whether or not the whole machine must be shut down 
until the defect is remedied or whether it can be kept 
running with the less important pipe taken out of the | 
circuit for clearing or repair. A device meeting these 
conditions is the Arkon visible-flow indicator, shown 
in the accompanying illustration and manufactured 
by Messrs. Walker, Crosweller and Company, Limited, 
Whaddon Works, Cheltenham. 

The indicator consists of a bronze casting, in appear- 
ance not unlike the body of an ordinary straight- | 
through valve, but surmounted by a glass dome securely | 
held by a screwed packing-ring cap. The glass dome | 
contains a brightly-coloured circular disc or flag 
mounted on a vertical spindle to the end of which, 
lying in the body, a cast bronze propeller is riveted. 
The propeller lies fairly in the stream passing through 
the indicator, so that, as long as this stream is flowing, 
the disc rotates. The disc projects about 2 in. into the 

















dome and its condition can be seen at a glance even 
in a bad light or from a considerable distance. As long 
as it is seen to be spinning, the desired flow is being 
maintained, while a stationary condition can be at 
once recognised and the particular pipe affected is 
indicated. Stoppage of a whole row of the indicators 
naturally shows that trouble has developed at the 
source of supply. The dome is of specially-toughened 
glass and is tested hydraulically to a pressure of 500 Ib. 
per square inch. This implies that the fluid passing 
has access to the dome, otherwise the spindle would 
require packing, with consequent friction losses, but as 
the flow is not through the dome but past it, the glass 
does not become obscured. The body is tapped at each 
end for insertion at any convenient point in a screwed 
pipe line and the indicator is made in six sizes, ranging 
from 4 in. to 2 in. It is not necessary to indicate the 
variety of its applications. 








| tion of its inertia forces and couples. 





ROAD TRANSPORT IN EMERGENCY.—The report of | 
the Road Goods Transport Special Emergency Committee, 
which was set up under the chairmanship of Mr. S. E. 
Garcke, in May, recommends a comprehensive scheme to 





provide for the operation of vehicles transferred from 
their normal base. Powers to requisition would only | 
be used as a last resort and the setting up of an Emergency | 
Road Haulage Board as a statutory body is suggested. | 
The Minister has, however, replied stating that it is not 
possible to accept these proposals as the uncertainty 





arising from possible enemy action affords strong argu- 
ments in favour of decentralised organisation. 
scheme involving extensive changes in the machinery | 


A | — 


MAIN ROD.* 
By Proressor M. W. Davipson. 


RatLway trains which operate at sustained speeds 
approaching a hundred miles per hour are rapidly 
increasing in number. Because of this trend it has 
interested the writer to study the flexural or “ whip” 


| stress which develops in a conventional locomotive 


I-section main rod when the locomotive is running 
at 100 m.p.h., and also to follow this with an examina- 
tion of the total tensile stress which results when the 
whip stress is combined with that due to the inertia 
of the reciprocating parts, the fraction of the main 


| rod itself, the steam force, and the component of 
| the normal guide reaction which is due to the inertia 
| of the rod. 


To make this study accurate, it seemed desirable to 
employ accurate characteristic expressions, which 


| apply to the slide-crank mechanism, for the determina- 


These character- 
istic expressions may readily be obtained by the use 


|of the differential calculus for the construction of 


formule which give the linear acceleration of a point 
on the axis of the rod, and the angular acceleration of 
the rod. The procedure is first to express in terms 


| of the crank angle the displacements of a point on the 


rod axis from its zero displacement or dead-centre 
position, both along the engine axis, and transverse 
to that axis. Then the second derivative of displace- 
ment with respect to time for each of the two expres- 
sions will give, respectively, expressions for the point’s 
axial and transverse accelerations; and the product 
of these latter and the rod’s mass will give the expres- 


g = acceleration due to gravity, ft. per sec. per sec. 
a = the constant 3-1416. 

N = number of revolutions per second. 

I = moment of inertia of the accelerated mass 


about the mass-centre axis, which axis is 
perpendicular to the plane of motion of the 
connecting rod, slug-ft.* 


The desired equations are 


. wy b/R*B? H? kH\4,. 

Mn= 0G [B+R os a Sy |] Fig. 10) (1) 
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T = 49° N?I(R*— C?) - Fig. 1(b) (5) 

In applying these equations, distances to the right 
and left of the crank axis are plus and minus, respec- 
tively, and those above and below that axis are likewise 
plus and minus, respectively. Examination of the 
equations shows that if b, the distance from the crank- 
pin centre of any point n in the rod’s axis, be made 
zero, than n becomes the centre of the crank pin, and 
F,, and F, are simply the axial and transverse com- 
ponents of the centrifugal-inertia force of a mass centred 
at that point. Ifb be made equal to R, then » becomes ~ 
the wrist-pin centre, and F), will give the axial-inertia 
force of any mass, such as the reciprocating weights, 





TABLE I.—PRINcIPAL DaTa. 















































| 
@. | H. B. A. | ae » | R* B* H 
Deg. | Ft. Ft. Ft. “ A A® A’ 
| | . 
360—- 0 0 1-167 9-71 916 | 0 0-1210 0 
330-— 30 + 0-5833 1-010 9-70 } 912 0-0351 0-1053 0- 0006390 
315- 45 | +0-8250 0-8250 9-675 | 904 0-0703 0-0709 0-0009125 
300- 60 +1-010 0- 5833 9-650 899 0- 1058 0-0361 0-0011230 
285-. 75 +1427 0-3025 9-633 894 0-1320 0- 00963 0-0012600 
270— 90 + 1-167 0 9-630 893 0-1412 0 0-0013060 
355-105 F1-127 | —0-3025 9-633 | 804 0-1320 0-00963 0- 0012600 
C = 1-167ft., @ = 1-36, R =9-71ft., R* = 94-25, R*C* =~ 92-89, V = 52f.p.s., V* = 2,704, w = 44-55 radians per second, 
an = 61-65, N = 7-09r.p.s., N* = 50-3, W(rod) = 877 lb., I(rod) = 405 Ib.-ft. per sec.*, and g = 32-16 ft. per sec.* 
! 
Rod Section. Area. | I Section. I mass Weight b. | b 2 
1 in. long. Sq. in. | In.* Slug-ft.* Lb. Ft. R Sec. mod. 
| 

a | 36 | 243 0-0149 10-2 | 10-156 | 1-047 

b | 36 | 243 0-0149 10-2 | 8-948 0-9225 

¢ 10-54 | 54-24 0-00332 2-99 | 8-375 0- 8630 0-05585 

d 10-83 | 61-57 0-00377 3-07 5-542 0-5710 005225 

e 11-07 | 68-45 | 0-00418 3-14 3-167 0-3263 0-04930 

t 11-29 78-68 | 0- 00482 3-20 | 1-167 0-1202 004486 

Pp | 15-00 195 0-01430 4°25 9-710 1 

k | | | 7-208 0-7450 0: 05500 

{ 





sions for the corresponding components of its linear- 
inertia force. In like manner, the angular acceleration 
of the rod may be obtained, if the same treatment be 
given the expression for the angular displacement. 
The product of this acceleration and the rod’s moment 
of inertia about its mass-centre axis yields the expression 
for the angular-inertia torque or couple about that axis. 
With these formule the dynamic effect of the rod as a 
whole, or of any part of the rod, may be completely 
determined. The form of the expressions used herein 
departs from the conventional, in that the variables 
are expressed as lengths of the mechanism diagram, 
rather than as functions of the crank angle. These 
forms are thought to lend themselves conveniently 
to the determination of the desired quantities either 
by simple computation or by diagram scaling. 

Fig. 1 (a), on page 118, represents the arrangement of 
the slide and crank with the crank centre offset from 
the path of reciprocation, and Fig. 1 (5), the usual 
arrangement with the crank centre on that path. In 
addition to the quantities shown in Fig. 1, where all 
distances are in feet, the following notation is used : 

F,= the horizontal or axial component of the linear- 

inertia force of any mass of which the mass 
centre is at any point n in the axis of the 
connecting rod, Ib. 

F,= vertical or transverse component of the same 

force, Ib. 


T = the angular-inertia couple about its mass 
centre of any mass of which the mass centre 
lies in the axis of the connecting rod, lb.-ft. 

V = linear velocity of crank-pin centre, ft. per sec. 








* Paper presented at the annual meeting of the 


for handling road transport would lead to serious risk of| American Society of Mechanical Engineers, in Phila- 


confusion. 


| delphia, Pennsylvania, on December 4, 1939. Abridged. 


which may be centred there, and F, will become zero, 
as there is no transverse acceleration of the mass so 
located. If be taken as the distance to the rod’s mass 
centre, then n will be its mass centre, F, and F, will 
give, respectively, the axial and transverse components 
of the linear-inertia force of the connecting rod as a 
mass unit, and T will give its angular-inertia torque 
about the mass-centre axis which is perpendicular 
to its plane of motion. Also, if b be taken for any 
point in the rod, the axial and transverse components 
of the linear-inertia force and the angular-inertia 
torque of a unit mass so centred may be determined 
accurately by the use of the equations. 

The particular connecting rod, reciprocating weights, 
general dimensions, and quantities used in the study 
are from a class F-3, Chicago, Milwaukee, St. Paul 
and Pacific locomotive, having cylinders 23 in. in 
diameter and 28 in. stroke; driving wheels 79 in. in 
diameter; reciprocating parts weighing 1,126 lb. ; 
I-section connecting rod, 116} in. between wrist-pin 
and crank-pin centres, and weighing 877 lb. The mass 
centre of the rod with journal brasses in place was 
found at 38 in. and 78} in., respectively, from the 
crank-pin and wrist-pin centres. The moment of 
inertia of the complete rod about its mass-centre 
axis was experimentally determined by observing its 
time of oscillation as a compound pendulum when 
suspended upon a knife-edge support set parallel to 
the wrist-pin axis, and which made contact with the 
outer wrist-pin brass along its extreme outer bearing 
element. By checking the results obtained with 
goometaiqaliy chanod masses with the results obtained 
with the integral calculus for the same masses, the 
author has found this method for determining mass 
moment of inertia very accurate when ca per- 
formed. The value of the rod’s moment of inertia, 
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first obtained for the axis of suspension and then 
transferred to the parallel gravity axis, gave a value 
about the latter axis of 405 slug-fv.* 

The principal data for substitution in the equations 
for force and torque are given in Table I, page 117. 
The friction effect upon the well-lubricated mechanism 
is relatively slight, and was considered to be zero. 
With this assumption, the reaction of the crosshead 
guides at the wrist-pin end of the rod is normal to the 
path of reciprocation. 

Using equations (2), (3) and (5) for each 15 deg. of 
crank angle, the data of Figs. 2, 3, 4, and 5, on this page, 
were computed. These give, respectively, the values 
for the rod’s angular inertia in lb.-ft., the component 


STRESS 


of its linear-inertia force parallel to the reciprocating | 
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| path, the component of its linear-inertia force trans- 


verse to the reciprocating path, and the linear-inertia 
force of the reciprocating mass, allin lb. Fig. 6, herewith 
represents the net steam force for driving the piston, 
as obtained from a locomotive indicator card taken 
when the locomotive was running at high speed, 
though not at 100 m.p.h. 

The flexural or whip stresses which develop in the 
rod because of its inertia can be determined at any 
point in the rod, and for any position in its motion 
cycle, when the external bearing reactions and the 
distributed load due to its own inertia are known. 
The D’Alembert principle was used as illustrated in 
Fig. 7, on this page, to determine the bearing reactions 
at twelve angular positions of the crank. In the 
diagram the forces are shown in lb. and the couples 
in Ib-ft. The positions chosen were those which range 
through the are which contains the position of maxi- 
mum stress, both when the rod is above and below 
the engine axis. These crank positions were spaced 
15 deg. apart, and symmetrically with respect to that 
axis. This figure shows the application of the com- 
ponents of the rod’s linear inertia at the mass centre, | 
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the application of the angular-inertia torque for the 
mass-centre axis, and the resulting reactions at the 
crank-pin and wrist-pin bearings when transformed 
into components which are parallel and perpendicular 
to the rod’s axis. 

In order to determine the manner of distribution of 
the axial- and transverse-inertia loads, beginning at 
the wrist-pin end of the rod, the values of Fy, F, 





}and T at seven points along the rod were determined 


for sections of the rod 1 in. in length. Using the first 
two of these values, the axial and transverse com- 
ponents of the l-in. sections were found; the former 
for use in finding the rod’s tensile effect upon itself, 
and the latter for determining the distribution of the 
transverse flexural load. The angular-inertia couples 
of the l-in. sections have cumulatively very little 
flexural effect, but to make the study complete they 
were determined and used. 

Fig. 8, above, shows the locations of the 1-in. sec- 
tions for which the determinations were made, and 
gives the values as first obtained by the equations, 
and as transformed into components parallel and 
perpendicular to the rod’s axis for the 285-deg. position. 
As the weight of the rod has a slight effect upon the 
external reactions at the bearings, and also upon the 
distributed load, this was added to the inertia load, 
as it should be for rod positions below the engine axis. 
However, for rod positions above the axis, the weight 
should be subtracted. To that small extent, the 
results which are correctly found for the lower positions 
are in error for those above. 

Using the transverse unit loads, the six diagrams of 
transverse-inertia load were determined, Figs. 9 and 10. 
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opposite ; with the axial unit loads, the four diagrams 
of axial-inertia load, Fig. 11, on this page, were con- 
structed ; and, with the angular unit torques or couples, 
the six angular-load diagrams of Fig. 12, above, 
were determined. The angular positions called for 
on all of these diagrams refer to the angle @ in Fig. 10. 

As already stated, the sections chosen for the unit- 
load determinations are shown in the various figures, 
and it should be noted that section e represents the 
mass-centre position of the rod. Four points were 
chosen along the I-section body of the rod, and three 
in the enlarged wrist-pin end. The load distribution 
over the body of the rod is accurately represented by 
the diagrams, and the section loads of the wrist-pin 
end are also accurate. Still the diagram at the end is 
not accurate, since the outline of this part of the load 
is formed by connecting with straight lines the points 
where the unit determinations are made. However, 
it seems to the author that the degree of accuracy 
employed here is ample when consideration is given 
to the slight effect any further accuracy would have 
upon the results obtained. No determination of the 
inertia load of the crank-pin end of the rod was made, 
since this was not needed for finding the bending 
moments. 

Referring to the various illustrations thus far given, 
and particularly to the diagrams, Figs. 9 and 10, it 
will be seen that the bending moment at any section 
of the rod will result from the combined effect of the 
wrist-pin reaction, which is traverse to the rod, the 
action of the distributed transverse load, and the small 
cumulative effect of the torques of the individual 1-in. 
sections which are exerted about their individual mass- 
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centre axes. In order to determine the magnitude 
of the transverse load from the rod end to the point 
of stress determination, the diagram area was found 
by planimeter. The centre of pressure of the distri- 
buted load was found by carefully tracing the diagram 
upon drawing paper, cutting this out, and balancing 
over a knife-edge set perpendicular to the axis of the 
rod. When balance was obtained, the line of balance 
was accurately and quickly located by smartly striking 
the balanced paper load over the knife-edge with a 
weight. 

The method of finding the bending moment is 
illustrated as follows: It will be seen in Figs. 9 and 10 
for the 255-deg. and 105-deg. positions, that the 
transverse force at the wrist pin is 3,264 lb. upward. 
It is desired to find the bending moment at point f, 
which is 102-5 in. from the wrist-pin centre. The 
distributed load to this point is composed of a down- 
ward load, which extends from point f almost to the 
wrist-pin centre, and a small double-triangular upward 
load, extending from the end of the downward load 
to the rod end at pointa. The downward load amounts 
to 9,380 lb., and its centre of pressure is 33} in. to the 
right of the section, or point f. The small upward 
load amounts to 160 lb., and its centre of pressure is 
104-8 in. to the right of section f. From Fig. 12, 
above, the cumulative angular-inertia torques of the 
l-in. sections total, to point f, 1,783 lb.-in., and these 
act to augment the moment resulting from the external 
reaction force of 3,264 lb. Then the bending moment 
at section f will be represented by the following 
equation : 

My= 3,264 x 102-5 + 1,783 + 160 x 104-8 — 9,380 
x 33-5 = 39,133 lb.-in. 


After the bending moments at the various sections 
along the body of the rod for each of the six double- 
angular positions were found in this manner, the 
flexural or whip unit fibre stresses were obtained in the 
usual manner by multiplying each moment by the 
reciprocal of the corresponding section modulus. These 
values are plotted as ordinates for the six curves of 
Fig. 13, on this page. The maximum fibre stress and 
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its position in the rod was then noted, for each of the 
angular positions, by carefully drawing tangents 
to the tops of the curves. These maximum values 
were then plotted as the ordinates of the curve shown 
in Fig. 14, herewith. The maximum ordinate of 
Fig. 14 should represent the maximum unit flexural 
fibre stress developed in the rod and with some accuracy 
give the precise crank angle of its occurrence. 

It will be noted that the maximum flexural stress 
due to inertia for every angular position is to be found 
at about 60 in. from the wrist-pin centre, that the 
maximum stress determined is 8,500 lb. per sq. in. 
at the 285-deg. and 75-deg. positions, and that this 
is very close to the maximum value as shown by the 
maximum curve of Fig. 14. Also, with the exception 
of the slight difference due to the weight of the rod, 
already mentioned, it is seen that, with the engine 
running forward, the fibre stress on the under side of 
the rod varies from a maximum compressive flexural 
unit stress of 8,500 lb. per square inch at the 75-deg. 
position to a maximum tensile flexural unit stress of 
like value at the 285-deg. position, thus giving a move- 
ment of 150 deg. as the least space for the reversal. 

To determine the total tensile stress in the connecting 
rod, the tensile effect of the inertia of the fraction of 
the rod on the wrist-pin side of the stressed section, the 
tensile effect of the inertia of the reciprocating parts, 
the tensile effect of the steam force, and the tensile 
component of the normal guide reaction which is due 
to the inertia of the rod, must all be combined with 
that due to whip. A study of these elements seemed 
to show that the combined stress reaches a maximum 
within the angular space between 300 deg. and 360 deg. 
Therefore, the rod-fraction axial-inertia diagrams of 
Fig. 10, for the angular positions 300, 315, 330, and 
360 deg., were constructed from the axial-inertia force 
components of the 1-in. sections previously described. 
This element of the total force at any section is repre- 
sented by the diagram area extending to that section. 
The%ensile effect due to the inertia of the reciprocating 
mass was found by the use of the values of Fig. 5, 
the tensile effect of the steam force was obtained from 
Fig. 6, and the tensile effect of the rod-inertia reaction 
at the guides from the values as illustrated in Fig. 7. 
The tensile stress due to these forces was then combined 
with that due to whip for the four angles given, and 
the unit stresses resulting from the combinations 
are shown by the curves of Fig. 15, herewith. 

Examination of Fig. 15 shows that the combined 
stress reaches a maximum of about 13,650 lb. per square 
inch at the crank positions of 45 deg. and 315 deg., 
and aé a distance approximately 61 in. from the wrist- 
pin centre. However, for this value to hold for the 
315-deg. position, the engine would have to be in 
reverse, since for forward running the steam force 
would act to place the rod in compression. But, 
though the position of the steam force with respect 
to the sides of the piston varies with the direction of 
rotation for any specified angular movement of the 
crank, thus causing either tension or compression in 
the connecting rod, the inertia forces do not thus 
vary. Irrespective of the direction of rotation, the 
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horizontal-inertia effect of the connecting rod and 
reciprocating masses during the major part of the 
cylinder-side half of the revolution of the crank is to 
subject the connecting rod to tensile stress; during 
the completion of most of the half of the stroke which 
ends at the forward dead centre, these masses are being 
decelerated, and throughout the first part of the 
succeeding stroke they are being accelerated. The 
force for this alternating acceleration and deceleration 
must be supplied at the crankpin, when not supplied 
by the fluid pressure. 

In Fig. 16, on page 119, the maximum values of the 
combined stress for the four angular positions are 
plotted as ordinates for a curve of maximum combined 
unit stress ; and here again it appears that at about the 
45 deg. and 315-deg. positions the combined stress is 
a maximum, Also, it should be noted that the com 
bined stress occurs not far from the point in the rod 
where the whip stress is maximum. 

For the 360-deg. position, the combined stress was 
determined for the conditions “‘ steam on ”’ and “ steam 
off with no compression,” as shown for that position 
in Fig. 16. The values obtained are 5,400 lb. per square 
inch when operating with steam on, and 10,950 lb. 
per square inch with steam off. The latter condition 
occurs when the locomotive is drifting with cylinder 
cocks open. 

The results of the study seem to show that, for 100 
m.p.h., the maximum whip stress that can be expected 
in a conventional I-section locomotive main rod is of 
the order of 8,500 Ib. per square inch, and that the 
maximum combined tensile stress will be of the order 
of 14,000 Ib. per square inch. As the elastic limit 
of the usual carbon steel of which these rods are made 
is about 48,000 Ib. per square inch, the factor of safety 
with this as base is about 3-5. If 34-per cent. nickel 
steel of the same carbon content were used for the 
rod material, the elastic limit would be about 60,000 Ib. 
per square inch and the factor of safety would be 4-38. 








CATALOGUES. 


We have received from Messrs 
Cleveland, 


Diecasting Machines 
The G. and M. Manufacturing 
Ohio, a catalogue describing their high-pressure hydraulic 


Company, 


diccasting machines. 
Compressed-Air Equipment. \ comprehensive list 
of valves and fittings for compressed-air plant has been 
received from Messrs. B.E.N. Patents, Limited, Hughen 
den-avenue, High Wycombe, Buckinghamshire. 

Electric Furnaces We received Messrs. 
Birmingham Electric Furnaces, Limited, Works, 
Tyburn-road, Erdington, Birmingham, 24, a publication 
describing their heavy-duty heat-treatment furnaces. 
To neutralise losses near the opening, a heating element 
is incorporated in the furnace door. 


from 
Birlec 


have 


We have received a folder illustrating 
and describing the Hannifin Universal tool grinder, for 
Broadway Engineering Company, Limited, 
Carlisle-road, Hendon, London, N.W.9, are the European 
agents A feature of this machine, to which attention is 
ealled, is that no wrenches are required for any of the 
adjustinents provided. 
Klectric-V chicle Chargers 
and Signal Company, Limited, 
Croas, London, N.1, have sent 
their metal rectifiers for charging electric-vehicle batteries 
and designed for use in the British Isles. We understand 
for export 


Tool Grinders 


which Messrs 


Messrs. Westinghouse Brake 
York Way, King’s 
us a brochure describing 


a0 


that similar equipment is availabk purposes, 


Direct-Coupled Pumps.—We have from 
Rhodes, Brydon and Youatt, Limited, Waterloo 
Mount-street, Stockport, a 
*Mopump.” In 


received 
Measrs. 
Engineering Works, Gorsey 
pamphlet describing the seli-contained 
this pump, one end-cover of the motor carries the pump 
and thereby dispensing with intermediate 
bearings and flexible couplings. 


ita parte, 


Independent Power Supply.—To provide against possi- 
ble breakdowns in power and lighting supplies, and for 
A.R.P. services, Messrs. Crossley Brothers, Limited, 
Openshaw, Manchester, 11, installed a number of 
emergency sets for complete change-over, and a selection 
in ** Crossley Chroni- 
a copy of which has been sent us. 

fluminium Products Messrs. The British 
Company, Limited, Raven Hotel, Shrewsbury, 
sent us a booklet dealing with tubes and pipes in pure 
aluminium and also in alloys to British Standard Aircraft 
Air Ministry specifications. Hints swaging, 
bending, welding and jointing, with other information 
concerning sizes and weights, are included. 


have 


of these installations is described 
cles,” 
Aluminium 
have 


and on 


1.RP. Signs Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
have sent us a folder describing their illuminated A.R.P. 
signs, which are eligible for Government grants on pur- 
chase by local authorities. The box signs are equipped 
with wired glass and are provided with means for auxi- 
liary lighting in the event of a failure of the supply 
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ABSTRACTS OFIKPECIFICATIONS RECENTLY 
PUBLISHED UNIBER THE ACTS OF 1907 TO 1939. 
The number of view given in the Specification drawings 

is stated in each Fase; where none is mentioned, the 

Specification is n@ illustrated. 

Where inventions ¢ communicated from abroad, the 
names, etc., of the pmmunicators are given in italics. 
Copies of Specificafims may be obtained at the Patent 
Office Sales Brinch, 25, Southampton Buildings, 

Chancery-lane, Lofidon, W.C.2, price 1s. each. 

The date of the « wertisement of the acceptance of a 
Complete Specific@ion is, in each case, given after the 
abstract, unless t’7 Patent has been sealed, when the 
word “* Sealed’ if) appended. 

Any person may, aifiny time within two months from the 
date of the advertiffment of the acceptance of a Complete 
Specification, gw notice at the Patent Office of 
opposition to the of a Patent of the 
grounds mention< Acts. 


grant 
in the 
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METALLURGY, ETC. 


2. Gibbons Brothers, Limited, of 
farle, and A. W. Ogilvy-Webb, of 
September 9, 1938.-—-The invention 
iveyor for moving goods through a 
lever 20 is pivoted at one end on a 
1 forked lug on a shoe 23. The shoes 
Phase of the furnace, a channel 25 
ne behind another. An articulated 
inks 27, arranged in laterally-spaced 
prying a flanged roller 29, embraces 
h of these rollers engages beneath 
7 Owing to their flanges, the rollers 29 
levers 20, 
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519,025. Conve 
Dudley, M. Van ; 
Dudley. (17 Figs. 
is a step-by-step c 
heating furnace. 
bolt passed througi 
23 slide along the 
guiding the shoes 
band consisting of 
pairs, pair « 
the 23. | 
one of the levers 2 
cannot move side 
that the links 
connecting the 


each 
shoes 
relation to the sO | 
longitudinally. The rivets 
are somewhat the level of 
the links, the inner pair of links at 
the band being provided with a 
to run upon the upper surface of the 
20 


-=— 
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ays in 
a. guided 


above 


Ks 


li 1 
the upper edges « 


each articulation $f 


supporting roller * 





29 20 29 
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(5/9.025) 23 
associated shoe petween shoulders at each end. Each 
lever 20 has an inclined surface which is engaged by the 
adjacent roller 2" W hen the latter is beneath the higher 
end of this surface, the free end of the lever 20 is sup- 
ported on a lug on the shoe 23, and the upper edge of the | 
lever is horizonta! (Fig. 1). Each such conveyor is arranged 
between a pair of side skids, the upper edges of which are | 
higher than the jevers 20 when the latter are horizontal. | 
The skids support the sheets 39 to be moved through the 
furnace. In operation, the articulated band is recipro- 
displacement to the right raising the levers 20 | 
Before the band reaches the end of its | 
stroke, the supporting rollers 30 strike the shoulders | 
on the 5S, and thus the band carries the levers | 
with it during the rest of its stroke so that the plates 39 
are moved one step along the furnace. On reversal of | 
the bands the jevers first sink and rest the plates on the | 
side skids, being then pushed back to their original | 
position by enyugement of the rollers 30 with the shoulders 
at the other of the (Accepted March 14, | 
1940.) 


cated, 
on the rollers 29 


shoes * 


ends shoes 
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516,884. E«bricated Axlebox. The London and North 
Eastern Railway Company, of London, and T. H. W. 
Cruddas, of arlington. (6 Figs.) July 12, 1938.—The 
invention is a light and durable construction of fabricated 
wons, which lends itself to line production 
with few hand welds. The axlebox is fabricated from 
sheet metal of } in. or # in. gauge, the plate being 
blanked an< then pressed to shape with the sides up- 
standing from the bottom and a frontal lower lip 4. 
The bottom, 1 is 11 in. deep by 74 in. wide, and the side 
walis 104 i. high, while the upturned lip 4, 14 in. high, 
provides a front support for an oil-well plate 5. The dust- 
shield plate 6 is drilled to pass the axle, and a back 
plate 8 has turned over side edges by which it is welded 
to the dust-shield plate before both are welded to the 
box, the snace between them housing a dust shield and 
their side edges projecting beyond the side walls of the 
box. For supporting the brass there is welded to the 
interior of each side wall a bearing support 18 of fanged 
channel section to take the draw plate. 
axlebox top and spring seat 20, which is a drop stamping, 
is welded to the box. The channel sections 27, which 
receive the horns of the axlebox guide also provide a 
reinforce nient and are seam welded to the box and to the 


axlebox for \ 


diameter of 34 in., by freezing for about an hour. 


The combined 


adjacent rim of the axlebox top. A door is mounted 
on a lug 36 welded to a side wall. A sill is welded across 
the front of the oil well plate 5, on which the door rests 
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to form an abutment for the door and also a weather 
strip. (Accepted January 15, 1940.) 


MISCELLANEOUS. 


Refrigerator. J. and E. Hall, Limited, of 
and C. M. Brain, of Dartford. (4 Figs.) 
October 27, 1938.—The invention is a refrigerator for the 
production of hollow shells of ice. The apparatus con- 
sists of a tank, through the bottom of which project a 
number of vertical metal tubes 2, closed at their upper 
ends. Within each of the tubes an inner tube 3, 
closed at its upper end, and between this inner tube and 
the outer tube is welded a helice of wire so that a helical 
annular space 5 is formed between the tubes. A pipe 6 
for refrigerant passes through the inner tube 3 and 
opens through the upper closed end at 7. The refri- 
gerant is led out through the pipe 8. The space 5 through 
which the refrigerant is circulated, does not extend for 
the whole length of the tube 2. A short space 9 at the 
bottom of the tube is not provided with direct cooling, 
so that creeping of the shell of ice towards that end of 
the tube is prevented. A convenient size for the tubes 
is about 16 in. long with an external diameter of about 
34 in. Such tubes will produce ice shells about 14 in. 
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long, about } in. thick, and with an approximate internal 
In 
operation, the tank is filled with water above the upper 
ends of the tubes to the level of the overflow. The 
refrigerant is passed through the tubes and the freezing 
operation is continued for about an hour. The shells 
are then thawed off and float up to the surface of the 
water in the tank and are removed. The freezing opera- 
tion is then recommenced. During each freezing opera- 
tion, air is bubbled up through the water in the tank 
through small holes in pipes near the bottom of the tank. 
This air agitation ensures the production of clear ice. 
|The water level is corrected after each freeze. Any 
thickness of shell may be produced, but the efficiency of 
| the freezing process decreases as the thickness of the 
| shell increases. (Accepted April 30, 1940.) 





